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PREFACE  TO  SECOND  EDITION. 


In  revising  this  treatise  numerous  additions  have  been  made 
to  render  it  more  complete.  For  example,  those  parts  of  cerebral 
anatomy  and  pathology  which  have  a  bearings  upon  the  eye  have 
been  discussed  at  unusual  length  for  such  a  work;  this  is  true 
both  for  the  motor  nerves  and  for  the  optic  nerves.  Some  chap- 
ters have  been  considerably  modified  and  some  have  been  rewrit- 
ten; for  example,  those  on  granular  conjunctivitis,  asthenopia, 
sympathetic  ophthalmia,  glaucoma,  cataract,  hemianopsia,  etc. 
Throughout  the  book  the  attempt  has  been  made  to  set  forth  the 
most  recent  and  well-established  views  in  ophthalmology,  and 
references  to  authorities  have  been  abundantly  inserted  that 
readers  may  be  aided  in  further  research.  The  writer's  judgment 
on  new  suggestions  has  been  freelj'  given  on  points  where  he  has 
opinions.  He  is  indebted  to  his  friend,  Dr.  John  E.  Weeks,  for  the 
pathological  statements  respecting  sonralled  Bright's  retinitis  and 
for  his  drawings  which  illustrate  it.  For  preparation  of  the  index 
he  again  acknowledges  with  thanks  the  painstaking  work  of  Dr. 
D.  W.  Hunter.  Additional  cuts  and  plates  have  been  inserted,  and 
attention  is  called  to  the  list  on  p.  xiii.  The  author  has  been  much 
gratified  by  the  kind  reception  which  his  work  has  met,  and  has 
for  this  reason  sought  in  this  edition  to  make  it  still  more  worthy 
of  acceptance. 
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PREFACE  TO  THE  FIRST  EDITION. 


The  present  work  has  grown  out  of  a  treatise  on  diseases  of  the 
eye,  published  in  December,  1881,  in  Wood's  Library  of  Standard 
Medical  Authors.  The  same  arrangement  of  subjects  is  adhered 
to :  presenting  in  the  first  part  the  general  anatomy  and  physi- 
ology of  the  eye  with  its  functional  disorders,  and  in  the  second 
part  its  inflammations  and  organic  textural  changes,  and  the 
legions  of  the  accessory  parts.  That  this  order  is  both  scientific 
and  natural  seems  evident.  The  spirit  of  the  book  is  clinical,  but 
an  adequate  preparation  fop  clinical  and  practical  work  demands  a 
wide  range  of  preliminary  knowledge.  This  is  true  of  all  branches 
of  medicine.  To  the  study  and  experience  needed  in  general  medi- 
cine, must  be  added  for  proper  treatment  of  troubles  of  the  eye,  a 
considerable  acquaintance  with  physics,  mathematics,  and  physio- 
logical optics. 

The  knowledge  which  they  furnish  finds  its  chief  application  in 
unravelling  functional  disorders  of  sight,  viz.,  errors  of  refraction 
and  accommodation,  and  motility.  These  subjects  as  well  as  the 
operative  surgery  of  the  ej'e  will  always  constitute  a  field  of  special 
practice.  But  in  dealing  with  pathological  conditions  or  inflamma- 
tions, the  physician  must  take  his  share  with  the  ophthalmologist. 
Nor  can  he  refuse  to  take  in  hand  the  ophthalmoscope,  because  it 
is  not  only  essential  to  discover}'^  of  deep  lesions  of  the  organ,  but 
its  revelations  often  have  an  important  bearing  upon  remote 
pathological  conditions. 

In  accordance  with  the  practical  intent  of  the  book,  mathematical 
formulae  have  been  omitted;  pathology  and  microscopic  anatomy 
have  been  presented  so  far  as  seemed  helpful  to  an  intelligent  ac- 
count of  morbid  processes;  the  share  which  micro-organisms  have 
in  exciting  diseases  of  the  eye,  has  been  fulh'  recognized;  no  little 
labor  has  been  spent  in  setting  forth  its  intimate  relations  to  the 
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brain  and  nervous  system,  as  both  illustrations  and  descriptions 
testify;  the  participation  of  the  eye  in  numerous  general  diseases 
or  lesions,  of  remote  organs,  such  as  the  kidneys,  the  uterus,  the 
heart,  etc.,  and  the  reflex  influence  which  the  eye  can  sometimes 
exert  upon  distant  parts  have  been  set  forth. 

The  writer  has  quoted  his  own  cases  and  experiences,  and  stated 
his  own  opinions;  he  has  familiarized  himself  with  the  work  of 
others,  not  only  in  their  writings,  but  pretty  largely  by  personal 
acquaintance,  and  drawn  freely  upon  their  labors,  as  may  be  seen 
by  the  references  in  the  text,  and  by  the  bibliography. 

Of  the  illustrations  many  are  familiar,  while  not  a  few  havo 
either  not  hitherto  appeared  in  ophthalmic  text-books,  or  are  orig- 
inal. 

In  depicting  diseases  of  the  fundus  oculi,  black  and  white  have 
been  used  for  many  of  the  ordinary'  lesions,  while  colored  plates 
have  been  reserved  for  special  conditions,  some  of  which  are  familiar 
and  others  unusual. 

The  liberality  of  the  publishers  in  the  number  and  quality  of 
the  illustrations  has  been  a  source  of  gratification  and  will  be  ap- 
preciated. 

For  the  compilation  of  the  copious  indices  acknowledgment  is 
due  to  the  author's  friend.  Dr.  D.  W.  Hunter.  In  them  references 
will  be  found  to  passages  where  the  connection  of  general  diseases 
with  eye  pathology  is  mentioned,  and  one  will  need  only  to  look 
under  the  head  of  such  diseases  for  the  ocular  complication. 

To  the  medical  profession,  who  have  greatly  honored  him  with 
their  confidence,  and  to  the  classes  of  Bellevue  Hospital  Medical 
College  whom  he  has  taught  and  who  have  rewarded  his  efforts  by 
their  attention  and  respect,  the  author  offers  this  volume  as  an 
attempt  to  discharge  a  great  debt. 
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DISEASES   OF  THE  EYE. 


PART   FIRST. 


CHAPTEK  I. 

GENERAL  ANATOMY  OF  THE  GLOBE. 

The  eyeball  is  a  spheroid,  rotating  in  the  orbit,  upon  a  cushion 
of  fat  and  fibrous  tissue,  and  protected  by  the  eyelids.  The  fibrous 
membrane  on  which  it  rests,  called  oculo-orbital  fascia  or  capsule 
of  Tenon,  is  shaped  into  a  cup  and  moistened  by  serum :  and  in 
front  it  is  lubricated  by  secretion  from  its  covering  membrane,  the 
conjunctiva,  and  from  the  lachrj'mal  glands.  It  consists  externally 
of  the  cornea  and  sclerotica  or  sclera.  A  Une  perpendicular  to  the 
centre  of  the  cornea  is  its  antero-posterior  diameter  or  axis;  and 
intersecting  this  at  the  centre  of  rotation  we  have  the  vertical  and 
the  transverse  axes.  A  plane  through  both  vertical  and  antero- 
posterior diameters  will  touch  the  surface  on  its  vertical  meridian. 
A  similar  plane,  passing  through  the  transverse  and  antero-pos- 
terior axes,  will  form  at  the  surface  the  horizontal  meridian. 
The  plane  passing  transversely  through  the  vertical  meridian  forms 
the  equator,  and  the  extremities  of  the  antero-posterior  axis  are 
the  poles  of  the  eye.  All  planes  going  through  the  geometrical 
centre  form  principal  meridians  or  great  circles.  Pianos  vertical 
to  the  axis  but  not  passing  through  this  centre  form  lesser  circles. 
or  those  of  latitude. 

At  birth  the  normal  length  is  17.5  mm.  and  the  full  size  is  not 
Peached  until  after  puberty.    The  following  table  of  measurements  is 
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compiled  from  various  authors,  viz.,  Ja«ger,  Merkel,  Reuss,  etc* 
chieRy  from  Merkel. 

Antei*o-posterior  diameter  externally, ....        24.3   mi 
Transverse,  **  "  .        . 

Vertical,  "  «  .       , 

Sclera,  thickness  behind,         .... 
Cornea,  thickness  at  apex,     .... 
"  marghi, .... 
*'        radius  of  front  surface,   . 
"        diametor  of  its  base  (Jaeger,  12  mm.) 
"        height  of  apex  above  base, 

Pupil,  avei-a^  diameter 

Lt.^ns,  tliicknt'ss  (axis)  in  repose'  (Reuss),     . 

"      equatorial  diameter 

radius  of  anterior  surface  (Reuss),     . 
"        "posterior       "      (Reuss,  8.2  ram.) 
Distance  from  outer  surface  of  cornea  to  lens  (Hor 

(Apparent  distance  .5  mm.  less.) 
Deptli  of  anterior  chamber,    . 

Vitreous  axis, 

Retina,  thickness  at  optic  disc, 
"  '*         at  fovea  centralis, 

"      diameter  of  fovea  centralis. 

Optic  disc,  diameter, .  1. 

Distance  from  centre  of  optic  disc  to  centre  of  fovea,  4.0 

Internal  axis  of  eyeball  from  apex  of  cornea  to  surface  of 

fovea  (Becker), 23.8T 


t€ 


1.1 
.  t  •  I 

11.6 
3.C 
4. 
3.S 
8.7  to  10.3 
lO.G 
Aubert,    6. 
stmami),  3. 


Absolute  accuracy  in  all  these  details  is  not  attainable;  even 
the  length  of  the  axis  measured  to  the  fovea  centralis  is  not  settled, 
because  it  is  not  absolutely  uniform  amongr  normal  eyes.  For 
further  details  see  Nag-el^  and  Becker.* 

Going  from  befoi"e  backward  we  find  the  following  parts, 
viz.:  fhe  cornea;  the  space  called  atfiieous  chamber  (llled  V)y 
aqueous  humor,  and  which  contains  also  the  iris;  it  divides  the 
aqueous  chamber  into  the  anterior  and  posterior  chambers,  and 
is  itself  pei'forated  by  an  opening,  the  pupil;  the  crysialline 
lens,  inclosed  in  a  capsule  which  by  certain  fibres  is  attached 
at  its  edge  to  the  tips  of  the  ciliary  processes:  behind  the  lena 
the  corpus  vitreuni  or  vitreous  humor;  in  contact  with  the 
vitreous    is    the    retina,    into   which    passes    the    optic    nerves 

'  "  L'ntenuohimgeQ  tlber  die  optisohe  Constonten  Ametropiechor  Augeu,'* 
Gimefe'a  Archiv,  ixill.,  4,  p.  183. 

•  G.  u.  S.  "  Han<lb«ch."  Ikl.  it,  pp.  280  to  290. 

•  Ibid..  Bd.  v.,  pp.  433  to 442. 
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external  to  the  retina  is  the  choroidy  which,  at  a  place  near  the 
corneal  edge,  takes  the  name  of  ciliary  body,  and  is  raised  Into 
folds  called  ciliary  processes,  and  is  also  continuous  with  the  iris  ; 
ontside  of  the  chui'oiU  iintl  in  front,  joined  to  the  cornea,  is  the  sclera, 
which  behind  is  continuous  with  the  sheath  of  the  optic  nerve.  The 
optic  nerve  passes  through  the  sclera  and  choroid  and  joins  the 
retina. 

Figure  1  illustrates  and  describes  the  facts  mentioned. 
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For  practical  purposes  it  is  important  to  understand  con-ectly 
the  relations  of  the  [laris  composing  the  anterior  half  of  the  eye. 
The  subjoined  diagram.  Fig.  2,  presents  them,  in  most  respects, 
satisfactorily. 

Tlie  e<Jge  or  Umbus  corner  is  a  ring-shaped  space  about  1  to  3 
mm.  in  breadth  whose  borders  are  often  very  ill  defined;  the  epi- 
theliuTH  here  increases  in  thickness  and  merges  into  the  conjunctiva. 

A  practical  point  to  be  noted  is  that  the  limit  of  the  transparent 
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cornea  lies  in  front  of  the  place  from  which  the  iris  springs; 
hence,  the  anterior  chamber  can  be  punctured  through  the  sclera. 
A  clear  perception  or  ihis  fact  is  indispensable  in  operating  at  tUl» 
re^on.  The  existence  of  that  congeries  of  vessels  called  the 
canal  o/  Schlevnn  or  the  cii'vular  venous  sinus,  is  also  to  be 
noted.  It  has  important  relations  to  the  physiology  of  the 
anterior  chamber.  It  is  the  outlet  by  which  the  aqueous  humor 
flnds  its  way  into  the  circulation,  and  is  supposed  by  Schwalbe 
to  have  In  its  wall  minute  clefts  for  this  purpose;  but  this  is 
disputed  by  Leber.  At  tlie  an^le  are  to  be  found  delicate  fibres 
passing  from  the  cornea  across  to  the  iris.    They  are  insignificant. 
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in  man,  and  are  called  the  pectlnlforra  llgnment.  In  lower 
animals,  vix.:  In  the  ox  and  in  swine,  etc..  they  are  moi-c  de- 
veloped, and  constitute  the  canal  of  Fontana,  Upon  theories 
of  intraocular  pressure,  the  parts  now  alluded  to  have  important 
sigrnifieance. 

The  aqueous  humor  is  derived  from  the  vessels  of  the  iris  and 
ciliary  processes.  The  posterior  chamber  is  entirely  shut  off  from 
the  anterior  chamber  by  contact  of  the  iris  with  the  lens,  and 
even  when  the  pupil  is  well  dilated  the  contact  continues.  The 
anterior  chamber  appears  to  have  much  less  than  its  real  depth, 
which  is  from  '2.6  mm.  to  S.a  mm.,  for  the  same  reason  that  a  brook 
is  likely  to  deceive  us  as  to  tho  depth  of  wat/er.  Refraction  brings  the 
iris  nearer  than  it  really  is,  and  lilcewise  betrays  us  into  wariinir  deep- 
er than  we  thought  to  go.  In  each  case  we  may  have  cause  for  regret. 
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The  sphloctcr  of  the  iris  makes  th«  pupillary  part  of  the  membrane 
thicker  than  the  rest  of  it.  Another  point  to  be  obser\'cd  is  that 
the  ciliary  processes  do  not  touch  the  rim  of  thccrj'stalhnc.  There 
is  always  a  separation  between  them.  Tlie  zonula  of  Zinn,  or  sus- 
pensory ligament  of  the  lens,  comes  from  the  posterior  surface  of  the 
cjhary  processes,  and  is  attached  to  the  lens-capsule  (see  Fig.  1.) 
It  splits  into  fine  fibres,  of  which  more  go  to  the  anterior  surface  of 
the  lens  tirnn  to  the  |>oHterior. 

Passing  to  the  deep  part  of  the  eye,  we  have  the  ratina,  begin- 
ning at  the  optic  nerve  and  lining  the  concavity  of  the  globe  to  the 
posterior  edge  of  the  ciliary  biMly.  Because  this  edge  is  irregular 
it  is  called  the  ora  serrata.  The  retina  is  transparent  and  near 
the  optic  nerve  is  thicker  than  at  any  other  part.  At  a  point  4 
mm.  from  the  centime  of  the  nerve,  on  its  temporal  side,  and  about 
1  mm.  below  it,  is  a  depression  called  MhG  fovea  centralis.  Around 
it  the  retina  has  a  faint  yellowish  or  tawny  color  over  an  ill-denned 
tilliptical  space,  and  this  region  is  called  the  wacnla  lutea,  or  tjel- 
low  spot.  Its  greatest  diameter,  which  is  liorizontal,  is  about  0.8 
mm.  The  thickness  of  Uie  retina  near  the  ner\'e  is  0.3  mm.  The 
fovea  centralis  is  0.3  mm.  in  diameter.  Outside  of  the  i*etina  is 
the  choroidj  which  is  perforated  by  the  optic  nerve,  and  consists 
chiefly  of  blood-vessels  and  pigment  and  connective  tissue.  The 
pigment  is  of  a  dark  brown  color, 
and  varies  m  amount  in  dilTerent 

j^pcrsons.    We  And  a  layer  of  hex- 
>nat  epithelium,  filled  with  pig- 

"ment-gramiles  and  each  contain- 
ing a  nucleus;  this  was  formerly 
assigned  t^o  the  choroid,  but  is 
now  regardeil  as  the  most  ext+v 
rior  layer  of  the  retina.  In  the 
choroidal  stroma  are  irregular 
cells  with  stellate  processes  and 
nuclei  filled  with  pigment-gran- 
ules.   There  is  also  free  pigment 

l«cattered  among  the  vessels.   The 
Bhoroidal  vessels  will  be  mentioned  hen^ifter.     At  the  point  where 
the  retina  terminates,  or  no  longer  possesses  nerve-elements,  we 

_bave  the  beginning  of  that  part  of  the  choroid  called  the  ciliary 
ody  (Fig.  :t).  It  is  divided  into  the  pars  mm  plicata  behind,  and 
the  pars  plicata  in  front.  The  plicae  or  folds  are  some  seventy  in 
number,  and  of  unequal  length.  They  consist  of  a  congeries  of 
vessels,  which  in  front  lift  themselves  up  into  projecting  masses, 
□d  are  called  the  ciliary  processes.    The  great  abundance  and 
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'  PISRdSBa  OF  THE  BYE. 

plexiform  arrangument  of  blood-vessels  iu  the  choroid  and  ciliary 
processes  is  necessary  to  secrete  the  pigment  and  to  furnish  nutri* 
tive  material  for  the  vitreous  body  and  lens,  which  havo  no  blood- 
vessels. 

Outside  of  the  ciliary  bodj*,  inserted  between  it  and  the  sclera, 
is  a  mass  of  muscular  fibres,  known  as  the  ciliary  viuscle  (see  Fig. 
2).  Its  most  exterior  fibres  run  in  the  nioridians  of  the  eye;  those 
which  lie  next,  run  in  oblitjue  directions  which  slant  more  and  more 
as  we  go  deeper,  until  we  come  to  the  innermost  set,  which  lake  a 
circular  direction.  The  whole  mass,  in  meridional  section,  has  a  tri- 
angular fonn>  whose  apex  and  point  of  attachment  is  near  the  canal 
of  Schlemm.  For  reference  to  the  variations  in  its  form  and  size^ 
see  chapter  on  refraction. 

Tlie  place  of  attachment  is  called  by  Gerlach  the  ligamentum 
annulare.  The  anatomj*  of  this  region  of  the  oyo  was  long  misun- 
dei-stootl,  and  there  is  likely  to  bi;  confusion  from  the  variety  of 
terms  which  have  been  employed  at  dilTerent  periods.  The  inser- 
tion of  the  ciliai'y  muscle  is  upon  the  choroid,  and  its  elTect  is  to 
relax  the  fibres  which  pass  from  the  tips  of  the  ciliary  processes  to 
the  marg-iu  of  the  lens,  and  which  fibres  ;ire  known  as  the  zonula  of 
Zinn,  or  suspensory  ligament  of  the  lens.  This  name  is  also  ex- 
tended to  a  ti'ansparent  membrane  which  lies  between  the  ciliary 
body  and  the  viti'eous.  The  purpose  and  effect  of  the  ciliary  muscle 
is  to  permit  the  crystalline  lens  to  become  more  convex.  The  space 
between  the  ciliary  processes  and  the  margin  of  the  lens  has  im- 
portance in  reference  to  the  escape  of  fluid  from  the  vitreous  to  the 
canal  of  Schlemm  and  the  exterior  circulation  of  the  eye.  The  iris 
has  pigment,  blootl-vessels,  epithelium,  and  also  muscular  tibres 
which  I'egulatc  the  size  of  the  pupil  ;  iris,  ciliary  body,  and  choroid, 
are  together  known  as  the  uvea. 

We  liavo  next  to  speak  of  the  vessels  of  the  eye,  and  for  much 
of  our  knowledge  of  the  details  of  their  arrangement  we  are  in- 
debted to  Lieber,  whose  diagram  is  introduced  below  (Fig,  4). 

There  n  re  four  systems  of  vessels,  which  maybe  distinguished 
from  each  other:  1st,  the  arteria  centralis  retinic,  which  enters 
the  eye  through  the  optic  nerve,  is  destined  exclusively  for  the 
retina  and  optic  nerve,  and  forms  few  anastomoses  with  other 
vessels,  and  those  chiefly  at  the  edge  of  the  optic  disc  {ramicom- 
municanteji).  At  the  choroidal  opening  through  which  the  ner\*e 
passes  to  reach  the  retina  is  found  the  only  communication  between 
the  retina  and  choroid,  nnd  the  optic  nerve,  and  it  is  known  as  the 
circle  of  Haller.  There  is  also  communication  between  the  sheath 
of  the  nerve  near  the  sclera  and  the  above-mentioned  vessels.  The 
retinal  system  is  remarkably  isolated,  and  by  Cohn  is  classed 
:\3  "a  terminal  system;"  2d,  the  posterior,  or  short  ciliary  arteries 
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which  perforate  the  posterior  part  of  the  sclera  and  supply  the 
choroitl,  and,  with  the  lon^c  ciUary  arteries,  arc  the  chief  source  of 
the  elaborate  vascular  system  of  the  choroid,  of  the  ciliary  body, 
and  of  the  iris;  3d,  the  anterior  ciliarj-  arteries  derived  from  vessels 
which  come  from  the  recti  muscles  and  perforate  the  sclera  about 
four  to  six  millimetres  behind  the  cornea.  Tliey  are  visible  to  the 
naked  eye,  more  or  less  conspicuously,  and  supply  tl»e  ciUary  body, 
the  iris,  and  the  anterior  part  of  the  sclera,  and  furnish  the  plasma 
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which  nourishes  the  cornea.  These  vessels  join  with  the  branches 
of  the  posterior  ciUary  arteries,  and  at  the  border  of  the  cornea 
send  otr  loops,  which  constitute  the  peculiar  \asoularity  of  this  re- 
gion. Moreover  thpy  hero  anastomose  with,  4th,  the  vessels  which 
have  come  from  the  ocular  conjunctiva.  It  thus  happens  that  for 
a  zone  about  the  cornea  there  is  a  system  of  vessels  which  have 
communication  with  the  face  and  with  the  deep  and  the  superficial 
ssucsof  the  eye.    The  vessels  proper  to  the  conjunctiva  are  of 
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darker  hue  than  those  more  deep,  and  they  can  be  raoved  about  as 
the  membrane  is  slipped  over  the  sclera  by  traction  of  the  lids. 
This  statement  of  the  anatomy  of  the  vessels  shows  how  untrust- 
worthy is  any  attempt  lo  make  a  diagnosis  of  the  locality  of  an 
inflammatory  process  by  fixing  attention  chiefly  on  tho  kind  of 
hypenemia.  The  vascular  phenomena  are  important  as  auxiliary  i 
evidence,  but  du  not  take  the  first  rank  in  deciding  a  diagnosis. 

The  non-vascular  structures  of  the  grlobe  form  so  much  of  its 
bulk,  that  some  statements  re.specting'  their  nutrition  and  the  lymph 
circulation  will  be  proper;  Scboeler^  and  Knies'  have  elaborately 
studied  these  questionft. 

The  fluid  to  supply  the  aqueous,  to  nourish  the  lens  and  to  nour- 
ish the  anterior  part  of  the  vitreous,  comes  from  the  ciliarj'  processes 
and  posterior  surface  of  the  iris  (at  Schoeler's  "  seci'etory  angle  "), 
while  the  deep  part  of  the  vitreous  may  have  nourishment  from  the 
choroid  through  the  retina.  The  current  for  the  lens  goes  through 
the  canal  of  Petit  and  does  not  seem  to  come  from  the  vitret>us  (on 
this  point Knies  and  Schoelcr  art*  at  variance).  The  cornea  maybe 
nourished  fi*om  the  aqueous  as  well  as  from  its  adjacent  vessels  at 
the  limbus.  It,  like  the  sclera,  has  no  true  lymphatic  vessels,  but 
numerous  ehannols  in  its  substance,  through  which  fluid  passi's.  It 
admits  fluid  both  from  in  front  and  from  behind,  but  the  epithelium 
and  endothelium  greatly  hinder  the  transit  of  fluid,  as  is  proven 
when  these  layers  are  removed  either  mechanically  or  by  ulceration. 
From  the  corn4'al  substance  the  fluid  passes  into  the  veins,  and  also 
into  the  canal  of  Schlemra;  and  the  intraocular  lymph  current  is 
largely  fi*om  l>ehin(I  forward  to  this  point:  while  from  the  vitreous 
it  also  goes  out  along  the  perivascular  lymph  spaces  of  the  venre 
vorticosa.  Here  it  comes  into  tho  supra-choroidea  and  besides 
entering  the  general  circulation  it  also  makes  its  way  into  the 
inter-vaginal  lymph  space  of  the  optic  sheath. 

Stilling  states  that  fluid  passes  from  the  deep  part  of  the  vitre- 
ous through  the  optic  nerve  along  the  space  outside  the  etTetc  hya- 
loid artery  {Canal  of  Cloquet). 

The  degree  of  fulness  of  the  globe,  or  what  is  called  intraocular 
tension,  has  important  physiological  and  pathological  bearings. 
Much  study  has  been  given  to  it.  To  a  remarkable  degree  the  in- 
traocular circulation  is  indept^ndent  of  the  systemic  vessels  beaiusc 
shut  within  a  special  cavity,  yet  a  slight  relationship  exists  (Schul- 
ten ').  The  tone  of  its  vessels  and  consequently  the  tension  of  the 
globe,  are  largely  controlled  by  the  ncr\'cs.  For  example,  stimula- 
tion of  the  sympathetic  in  the  neck  contracts  the  ocular  blood- 

'  JahreHb«rioht,  Berlin.  18Ba,  pp.  62  to  02. 
•Archives  of  Ophth.  and  Oto!.,  vol.  vii.,  p.  847. 
•Graefe's  Archiv,  Bd.  xxix.,  Abth.  JU.  p.  1. 
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vessels,  and  the  effect  may  be  sufflcienb  to  cause  dilatation  of  tho 
pupil.  Both  arteries  and  veins  become  smaller  and  the  intraocular 
tension  falls.  The  same  result  ensues  from  irritation  of  the  spinal 
cord  above  the  third  or  fourth  vertebra,  but  not  below  this  point. 

Irritation  of  sensitive  nerves,  as  when  ci*eosote  is  applied  to 
the  cornea,  causes  conti'action  of  the  pupil  and  increase  of  tension. 
A  similar  increase  occurs  after  irritation  of  the  sciatic  nerve. 

If,  on  the  other  liantl,  tlie  contractility  of  the  vessels  isdestroyed, 
they  passively  dilate  and  tension  rises.  Prolonged  prt^ssure  on  the 
g:)obe  will  have  this  result,  as  Danders  observcil.  and  if  this  be  done 
by  injectin;r  fluid  into  the  ^lobe  and  subsequently  allowing  the 
pressure  to  tall,  it  docs  not  return  to  the  normal  because  the  ves- 
sels have  been  paralyzed  and  remain  dilated.  Schocler  says  that 
cuttinsT  the  sympathetic  increases  tho  seci'etum  of  aqueous  humor 
and  diminishes  its  excretion.  He  also  says  that  the  ttfth  nerve  con- 
tains fibres  which  influence  secretion  within  the  eye,  and  can  in- 
crease, hasten,  anil  modify  it  more  when  it  is  cut  within  the  cranium, 
than  after  divbiiou  of  the  sympathetic.  He  also  asserts  that  he 
found  these  fibres  to  lie  on  the  medi;il  fourth  of  the  width  of  the 
nerve;  he  cut  the  nerve  threcHiuarters  across  behind  the  panplion 
of  Qasser,  and  because  the  innermost  fourth  remained,  no  changes 
occnrred  in  the  secretions  of  the  eye.  When  these  last  fibres  were 
cut  the  chang'es  took  place. 

Paracentesis  nf  the  anterior  chamber  is  followed  by  paresis  and 
enlargement  of  the  vessels,  and  the  aqueous  humor  becomes  librin- 
ous.  This  proceeding-,  therefore,  has  ultimate  effects  which  may  be 
directly  contrary  to  what  is  desired;  and  a  similar  remark  applies 
to  strong'  pressure  by  a  bandaj?e. 

In  experimental  research  tubes  called  manometers  are  inserted 
into  the  eye,  and  Die  ordinary  intnvocular  pressure  is  equal  to 
iweuty-flve  millimetres  of  mercury. 


CHAPTER   II. 

general  phtsiology  op  the  eye. 

Refeaction. 

Like  the  photographer's  camera,  the  eye  consists  of  an  arrange- 
ment of  lenses  to  throw  a  luminous  picture  upon  a  sensitive  surface. 
The  former  we  have  in  the  cornea  with  the  aqueous  humor,  in  the 
crystalline  lens  and  the  vitreous.  The  cornea  and  the  lens  are  the 
essential  refractive  or  dioptric  apparatus.  The  sensitive  or  per- 
cipient structure  is  the  retina. 

The  properties  of  a  lens  are  determined  by  (1)  the  transparency 
and  homogeneity  of  its  structure,  (2)  by  its  refractive  power  or 
index,  (3)  by  its  form;  and  (4)  its  effect  Is  viaried  according  to  its 
distance  from  the  surface  on  which  the  picture  is  formed. 

Absolute  transparency  is  never  met  with  in  nature,  and  both 
the  cornea  and  lens  become  visible  by  the  light  which  cannot  pass 
through  but  is  reflected  from  their  substance.  Neither  are  these 
structures  perfectly  homogeneous  and  especially  is  this  true  of  the 
lens.  Refractive  power  or  index  signifies  the  ratio  by  which  light 
falling  on  a  medium,  is  diverted  from  its  previous  course  through 
air — and  it  is  assumed  that  the  direction  is  not  perpendicular,  and 
that  the  surface  of  the  medium  is  plane,  and  not  curved.  If  air  be 
called  1,  the  refractive  index  of  the  cornea  is  the  same  as  of  water, 
viz.,  1,336,  while  the  index  of  the  crystalline  is  1,437.  All  lenses 
have  curved  surfaces,  and  the  form  of  the  cornea  and  lens  have 
been  carefully  sl^udied.  See  table  below.  The  greater  the  number 
of  surfaces  in  a  refractive  system,  the  more  complex  the  problem. 
As  light  goes  from  one  medium  to  another  of  different  refractive 
index  it  is  deviated,  and  every  surface  must  be  taken  into  account. 
Moreover,  the  separation  of  the  surfaces  from  each  other  has  its 
influence. 

The  first  deviation  is  at  the  exterior  of  the  cornea,  and  no 
other  te1n«  i^  **<^H  the  surface  of  the  lens : — because 

we  ID  » cornea,  and  the  ac^ueous  humor 
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has  no  e£Eect  because  its  index  is  the  same  as  that  of  the  cor- 
nea. At  the  posterior  surface  of  the  lens  another  refraction  occurs, 
making-  three  in  all.- 

The  following  diagram  represents  the  conditions  in  a  simple 
optical  system. 

Let  a  b  represent  a  spherical  surface  separating  a  less  refract- 
ing: medium  from  one  of  higher  refracting  power.  Let  n  be  the 
centre  of  the  curve,  and  draw  O  A  through  the  centre  and  normal 
to  the  curve  at  p;  the  line  O  A  becomes  the  axis  of  the  surface 
and  rays  passing  through  this  line  are  not  deviated.  All  rays  im- 
pinging perpendicularly  upon  a  b,  like  m  d  and  m'  e,  will  also  suffer 
no  deviation  but  go  to  n.  The  point  n  is  therefore  called'the  nodal 
point.  AH  other  rays  in  passing  through  a  b  will  undergo  refrac- 
tion. If  the  medium  on  the  side  O  be  of  lower  index  than  the 
medium  on  the  side  A,  rays  going  in  the  direction  from  O  to  A  will 
be  refracted  toward  the  axis.    Bays  which  are  parallel  to  O  A  like 


Fio.  5. 


c  d  will  be  refracted  to  a  point  lying  upon  the  axis,  say  at  F'*,  and 
this  point  is  called  the  posterior  or  second  principal  focus.  If 
rays  pass  from  the  side  A  to  the  side  0,  and  are  parallel  to  the  axis, 
they  will  be  refracted  toward  the  axis,  and  will  meet  upon  it  at  a 
point  F',  which  is  called  the  anterior  or  first  principal  focus.  F^  is 
nearer  a  6  than  F*.  The  point  P,  where  the  optic  axis  cuts  the  sur- 
face, is  called  the  principal  point.  The  anterior  principal  focus 
F»,  the  posterior  principal  focus  F^  the  principal  point  P,  and 
the  nodal  point  »,  are  called  the  cardinal  points  of  a  refractive 
system, 

Let  us  apply  these  principles  to  the  human  eye. 

The  simplest  optical  instrument  is  an  eye  f  roni  which  the  lens  has 
been  removed.  .  We  are  then  presented  with  only  one  refractive  sur- 
fftO^  and  have  to  take  account  of  its  index  and  its  curve.    Ravs  from 
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a  luuiinous  point  farther  than  twenty  foet  or  ftvo  metres  from  the  eye 
mny  be  considfivil  to  be  parallel,  because  the  degree  of  UiverjHrence 
possible  Nvitb  the  avera^'%*  diameter  of  the  pupil  may  be  discarded. 
Parallel  ra.vs  will  be  refracted  by  the  cornea  so  as  to  unite  at  a  focus 
33.8  mm. behind  it,  if  thej'  fall  upon  its  convex  surface.    If,however, 
parallel  rays  are  supposed  to  pass  in  the  opposite  direction  and  fall 
upon  the  concave  surface,  they  will  unite  at  a  point  or  focus  26  mm.  ^ 
in  front  of  it.    The  first  is  called  the  posterior  principal  focus,  the  H 
second  is  called  the  anterior  principal  focus  of  the  cornea      The  ~ 
dilTerence  between  these  fibres  is  exactly  the  length  of  the  radiua^^ 
of  curve  of  the  cornea,  viz.,  7.8  mm.  ^| 

In  the  crystalline  surrounded  by  air,  we  have  a  bi-convex  lens  " 
whose  inth^x  is  1.437,  and  whose  front  surface  is  cur\'ed  on  a 
radius  of  about  10  mm.  and  the  back  surface  on  a  radius  of  6  mm.. 
The  principal  focus  is  at  about  00  mm.,  and  this  is  the  same  both 
for  the  anterior  and  posterior  principal  foci,  neglecting  the  thick- 
ness of  the  lens.  Both  for  the  cornea  and  for  the  cr^^t^Uino  sepa*| 
rately,  it  is  easy  to  determine  by  simple  construction  or  by  simple 
forniulffi  the  place  and  size  of  the  image  when  the  distance  and  size 
of  the  object  is  known.  The  curves  are  assumed  to  be  spherical 
and  the  angles  so  small  that  they  may  be  measured  by  the  arc  as 
well  as  by  the  sine  without  appreciable  error.  The  optical  centre 
for  the  cornea  is  the  centre  of  curve,  and  this  may  be  called  its 
nodal  point.  The  optical  centre  for  the  crj'stalline,  if  both  its  sur- 
faces lia<l  the  same  curve,  would  be  midway  between  the  extremities 
of  its  two  radii,  that  is  at  its  centi-e,  but  with  unequal  radii  it 
a  little  nearer  the  side  having  the  shorter  radius. 

If  now  we  combine  the  cornea  and  crystalline  at  the  distance  at 
which  tliey  are  normally  separated,  we  have  an  optical  problem 
much  moi'e  difficult  when  we  attempt  to  fix  the  place  and  size  of 
the  image.  Gauss  furnished  its  solution  in  a  general  way  and  ab> 
stractly,  while  LiMting"  made  special  application  of  the  theory  to 
the  eye.  He  also  simplified  the  calculations,  and  made  them  ap- 
plicable to  what  he  called  the  reduced  eye,  in  which  a  single  refraoH 
tive  surface  of  a  particular  curve  is  substituted  for  the  actual  con-  - 
struction.  Foran  explanation  of  the  cardinal  pointsof  a  compound 
optical  syst-um,  reference  must  be  made  to  other  works,  especially 
Landott, "  The  Refraction  and  Accommodation  of  the  Eye,"  trans- 
latetl  by  Culver,  Edinburgh,  188G.  We  shall  only  enumerate  them 
as  consisting  of  three  pairs,  viz.,  the  anterior  and  posterior  princi- 
pal foci,  the  anterior  and  posterior  principal  points,  and  the  anterior 
and  posterior  nodal  points.  The  fii*st  two  are  widely  separated,: 
the  one  being  in  front  of  the  cornea  and  the  other  at  the  fovea  ceu-; 
ti*alis  j-etina  ;  the  second  pair  are  close  together  and  situated  be- 
tween the  cornea  and  letis  ;  the  third  pair  are  also  close  together 
and  lie  just  behind  the  lens.    The  nodal  points  are  usually  spoken 
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of  as  a  single  point,  the  posterior  one  beings  chosen.  It  is  the  opti- 
cal centre  where  rays  cross,  and  its  position  determines  the  size  of 
retinal  images  and  the  refractive  quality  of  the  eye.  The  subjoined 
diagrram  from  Landolt  indicates  the  position  of  all  these  points 
upon  a  schematic  eye  three  times  magriifled. 
The  measurements  are  thus  tabulated: 


Fi«.a. 

Distance  from  the  apex  of  the  cornea  A  of  the  an- 
terior or  first  principal  focus  <p',        .        .        .  =  13.745  mm. 
Of  the  first  principal  point  H',             .        .        .        .  =  1.753    " 
Of  the  second  principal  point  H',         .        .        .        .  =  3.110    " 

Of  the  first  nodal  point  K', =  6.968    « 

Of  the  second  nodal  point  K', =  7.325    " 

Of  the  posterior  or  second  principal  focus  9',    *        .  —  22.823    " 
Separation  between  the  principal  points  which  is  the 

same  as  between  the  nodal  points,   .        .        -  =  0.3569  " 
The  second  nodal  point  is  almost  upon  the  posterior 

surface  of  the  lens,  behind  it,     .        .        .        .  =  0.1254  " 

The  length  of  the  optical  axis  is  taken  at  23.8  mm.,  which  does 
not  precisely  agree  with  calculations  made  in  a  different  way,  which 
carry  it  up  to  23.8  or  24  mm.  This  small  discrepancy  illustrates 
the  very  great  attention  which  has  been  bestowed  on  the  problems 
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of  physiological  optics,  and  upon  this  foundation  has  been  erected] 
the  superst-nicturo  whicii  has  tnudo  our  clinical  and  praciic^ilj 
methods  so  precise  and  etfecUve. 

Other  facts  remain  to  bo  stated.    The  cun'e  of  the  cornea 
been  assumed  to  be  that  of  a  sphore,  which  is  not  correct.     It  has 
been  called  an  ellipsoid,  which  is  approximately  correct,  while  in 

fact  the  curve  is  verj-  dilHcult 
of  exact  determination.  (See 
Burnett.')  But  inasmuch  a» 
only  the  middle  part  is  em- 
ploj'ed  in  direct  vision  and 
this  is  further  reduced  by  the 
lessening  uf  the  pupil  in  ac- 
commodation, wo  are  still  per- 
mitted in  most  cases  to  as* 
sume  the  curve  to  be  spheri*^ 
cal. 

More  will  be  said  on  this 
point  horeaftor. 

Another  feature  of  the  coiv^f 
nea  is  that  its  optical  apex  ^\ 
does  not  always,  and  in  reality 
seldom,  exactly  coincides  with 
its  topographical  centre. 
This  ]>oint  has  practical  valuo 
and  may  be  Illustrated  by  a 
diagi'ara  modified  from  Lan- 
dolt,  which  is  exaggeratt'd  for 
the  sake  of  clearer  explana- 
tion. In  it  are  laid  out  various 
lines  which  are  to  be  dis- 
tinguished. (1st)  A  A'.,  which 
is  tlie  axis  of  the  globe,  pass- 
ing through  C  the  centre  of 
the  cornea  and  through  K 
the  nodal  point  and  M  the 
centre  of  motion.  The  last- 
named  is  situatetl  about  13.T 
mm.  behind  the  summit  of  the  cornea  and  9  mm.  in  frout  uf  the 
retina.  The  corneal  axis  is  EL  and  its  extremity  is  to  be  out- 
side of  C  the  apparent  centre  of  the  cornea  (the  diagram  rep- 
resents the  right  eye);  (2tl)  another  line  drawn  from  O,  the  object 
looked  at,  through  the  nodal  point  to  the  fovea  centralis  is  the  via- 

'  Archived  of  Ophthfilmnlogy  (Knapp),  voL  xiL,  p.  1,  1S83. 
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ual  line.  Where  this  intersects  at  X  the  axis  of  the  cornea,  is 
found  the  angle  alplia  which  represents  the  displacement  of  the 
cornea  from  the  visual  line.  Usually  this  is  outward  and  then  is 
called  plus ;  sometimes  it  is  inward  and  ia  then  called  minus,  or  it 
may  not  exist.  In  extreme  cases  it  amounts  to  12''  on  the  horizon- 
tal plane,  usually  not  more  than  5**,  and  it  may  also  deviate  slightly 
in  a  vertical  sense. 

In  the  crystalline  we  meet  with  another  special  feature^  that  its 
density  and  refractive  index  increase  from  the  surface  to  the  cen- 
tre. By  its  arrangement  in  layers  its  refractive  power  is  increased. 
Neither  is  the  lens  aliite  in  all  its  sectors,  and  for  this  reason  the 
image  of  a  luminous  point  like  a  star,  is  never  a  mathematical  point, 
but  has  irregular  radiations,  and  to  each  individual  the  stars  have 
dissimilar  radiations. 

Such  are  some  of  the  irregularities  of  the  optical  structure  of 
the  eye.  It  becomes  the  eixuivaleut  of  a  lens  whose  focal  length  is 
15.5  mm.  or  }  of  an  inch.  This  is  most  simply  expressed  by  the 
diagrammatic  eye  of  Donders  in  which  the  cornea  has  a  radius  of 
6  mm.;  the  optic  axis  is  20  mm.;  the  nodal  point  is  0  mm.  from  the 
cornea  and  15  mm.  from  the  retina;  while  the  anterior  principal 
focus  is  15  nun.  in  front  of  the  cornea. 

By  this  model  it  is  easy  to  reclton  the  size  of  images  on  the 
retina,  and  the  results  arc  approximately  true.  It  is  only  necessary 
to  divide  the  distance  of  the  object  in  millimetres  by  15  to  show 
how  much  smaller  is  the  retinal  image  than  the  object.'  A  rod  one 
metre  in  height  placed  at  15  metres  distance  (16,iMK)  nim.)  gives  a 
retinal  image  l,0t)O  times  smaller  than  itself  and  therefore  1  mm. 
in  size.  Aji  object  10  mm.  high  at  300  mm.,  about  12  inches  from 
the  eye,  gives  an  image  one  twentieth  of  its  size,  viz.,  4  mm. 

In  the  example  last  cited  we  have  introduced  another  element 
in  the  problem  of  refraction;  we  have  brought  the  object  near  the 
eye.  When  this  is  done,  the  image  no  longer  falls  at  the  same  dis- 
tance from  the  cornea,  but  retires  to  a  point  farther  behind,  in  ac- 
cordance with  the  law  of  conjugjite  foci  or  reciprocal  relation 
between  object  and  image  in  all  lenses.  The  nearer  the  object  the 
more  divergent  become  the  rays,  and  the  degree  of  divergence  in- 
creases very  rapidly  as  the  object  approaches,  because  measured  by 
angular  increase.  The  retina  cannot  retire  and  if  no  modfQcation 
is  made,  either  by  increasing  the  convexity  of  the  crystalline  or  by 
advancing  its  position  farther  from  the  retina,  there  can  be  no 
sharp  and  clear  picture.  Each  luminous  point  of  the  object 
will  not  be  represented  by  a  point  on  the  retina,  but  by  a  circle. 
cles  of  dispersion  often  exhibit  colors,  chiefly  blue  and  red. 


onUers'  ' '  Aooommodation  and  Refraction  of  the  Eye,"  p.  178. 


18 


DiaSASES  OF  THE  BYE. 


is  equivalent  to  the  difference  in  refractive  power  of  lenses  whose 
principal  foci  are  P  and  R.  The  range  of  accoiumodation  be- 
comes, therefore,  a  lens  of  definite  focus,  whose  refractive  power 
is  expressed  by  J.  Now,  in  normal  eves,  up  to  about  fifty -five  years 
of  a^e,  R  is  at  an  inflnito  distance,  and  the  refraction  is  denoted  by 
i  —  Jy  that  is,  it  equals  tlie  noar-poiut.  But,  beyond  this  age,  the 
far-point  goes  still  farther  away  than  inUnity,  an  expression  not 
absurd  in  mathematical  langruage,  and  which  means  that  the  eye 
can  now  bring  to  a  focus  rays  which  are  slightly  convergent,  ant 
as  light  from  natural  objects  never  travels  in  converging  lines, ; 
convex  lens  is  needful  to  enable  the  eye  perfectly  to  see  distant  ol 
jects.  The  coui*sc  of  the  accommodation  is  given  in  thesubjoinc 
table,  constructed  by  Bonders,  and  taken  from  Nagol  (G.  und 
Bd.  VL,  p.  46G),  and  is  given  both  in  metres  and  in  English  inches:'" 
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Another  and  familiar  way  of  exhibiting  the  variations  of  accom- 
modation with  age  is  by  a  diagram  first  employed  by  Donders  and 
reduced  to  dioptrics  by  Landolt. 

The  above  measure  men  ts  relate  to  the  accommodation  of  one 
eye  b.v  itself;  they  are  not  strictly  true  when  both  eyes,  working 
simultaneously,  are  considi*red.  The  binocular  accommodation  is 
rather  less  than  the  monocular.  In  binocular  sight  the  visual  lines 
converge  upon  tlie  object,  and  a  suitable  amount  of  A  is  exerted, 
according  to  the  distance  of  the  object.  There  is,  therefore,  a  re- 
Intion  between  convergence  of  visual  lines  and  A.  This  relationship 
is  of  great  inipoi'lancc  in  dealing  with  objects  near  the  eye,  and  wo 
apeak  of  it  as  the  relative  accommodation.  For  a  given  angle  of 
convergence  it  is  possible  for  the  *\ves  to  put  forth  a  greater  and  also 
a  less  degree  of  A  than  the  distance  of  the  object  requires.  We^ 
illustrate  by  a  diagram,  Fig.  9,  in  which,  upon  the  line  A6,  thfifl 
viisual  lines  converge  at  a  point  0,  which  is  at  the  same  time  the" 
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place  for  which  the  eyes  arc  accommodat<^d.  While  the  visual  line* 
remain  at  the  same  ang-le  of  inclination,  it  is  possibIt>  to  see  0  cor- 
rectly when  it  is  viewed  either  through  a  convex  glass,  which  will 
bj  50  much  diminish  the  effort  of  accommodation  and  place  it  vir- 
tually at  A»  or  throug^h  a  concave  fjluss,  which  will  compel  grreatcr 
effort  of  A,  and  make  the  object  seem  to  be  at  C.  If,  with  a  person 
0fteen  3*ears  old,  O  be  taken  at  13',  then  a  convex  glass  about  -^ 
can  be  used,  which  will  carry  the  accommodation  to  72  inches,  while 
a  concave  glass,  viz.,  about  J,  will  be  accepted,  which  will  bring-  the 
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accommodation  to  5.33"  (Bonders).  Tho  former,  found  hy  the  con- 
:  glass,  gives  the  negative  side,  and  the  latter,  found  by  the  con- 
ive  K^^^^t  gives  the  positive  side  of  tlie  relative  A,  With  parallel 
liisual  Imes,  concave  glasses  —  ^  can  be  overcome,  which  bring  the 
'object  to  11  inches.    But  if  convergence  be  at  4",  concave  glasses 

can  no  longer  be  used ;  only  convex  can  be  employed,  and  therefore 
Ethe  rehitive  A  is  entirely  negative.  The  practical  result  of  these 
finvestigations  is  that  for  a  given  amount  of  convergence  there 

must  be  a  certain  ratio  of  positive  A  to  negative  A,  else  the  eyes 

soon  grow  weary.    Graefusaid  that  the  positive  side  must  >ws  a.\sow\» 
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equal  to  the  negative,  but  age  and  the  refractive  quality  of  the  ej 
make  important  dilTerences.  In  later  liTe  when  the  accommodation 
has  become  much  restricted,  its  reserve  part  very  greatly  diminishes 
.  and  without  any  discomfort  to  the  individual.  While  some  resen'e 
of  relative  A  must  remain  experience  shows  that  in  this  matter  there 
is  gnjat  diversity  among  individuals.  Peculiarities  of  refraction 
and  of  muscular  capacity  have  great  influence.  Thissubject  will 
again  referred  to  when  treating  of  muscular  asthenopia. 


Functions  ok  thk  Rutina. 

The  retina  is  made  up  of  nerve-clcmcnts  of  peculiar  structure,  i 
the  fibres  coming:  to  it  from  the  optic  nervoj  of  epithelium,  and  of  coE 
nective  tissue.     Tlie  only  olumenls  we  now  need  to  consider  are  tl: 

hacilli  or  rods  and  cones.  Thcf 


•::t:  s-^sb 


are  upon  the  outer  surface  of  th 
retina,  next  the  epithelium,  an 
may  be  likened  to  the  pile  o! 
velvet,  because  they  stand  per- 
pendicularly to  its  surface, 
the  fovea  centrahs  they  a 
most  numerous  and  elongattdj 
the  cones  alone  existing-  he 
The  minut'C  structure  of  tin 
retina  at  the  fovea  centralis 
sho^-n  in  Fig-.  1 1,  which  is  taki 
from  !5chult7.e's  schematic  &> 
tion,  {jiven  in  Sti-icker.  The 
fibres  of  the  optic  nerve  arc  the 
innermost  of  the  nerve  ele- 
ments ;  thickest  around  the 
disc,  at  tliK  Fovea  they  are  thin- 
nest. Tliey  convey  to  the  bruin 
the  impressions  excited,  and  are 
themselves  not  capable  of  being 
stimulated  by  light.  The  blind 
spot  (Muriotte)  in  each  visu 
field  is  thus  explained.  If,  wit' 
the  right  eye,  one  look  at  the  cross  in  Fig".  12  (from  Helmholtz) 
placed  at  about  twelve  inches  distance,  the  circular  white  spot 
will  correspond  to  the  size  of  the  vacancy  in  the  field  of  roost 
persons.  The  cross  is  above  the  levtl  of  the  centre  of  the 
circloj  because  the  fovea  centralis  is  lower  than-lhe  middle  i 
optic  disc. 


^ 
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All  parts  of  the  retina  up  to  the  ora  scrrata  are  capable  of  per- 
ceiring  light.  The  impi'csslble  surface  is  not  quite  a  hemisphere, 
U(l  if  it  stood  out  beyond  the  obstruction  of  the  nose  and  the  other 
surroundings  of  the  oyo,  it  would  inolude  within  its  scope  a  corny 
sponding  exterior  bcinispherc,  or  field  of  vision.  The  space  which 
the  eye  at  rest  can  cover  in  vision,  varies  acconling'  to  the  facial 
ptTuliarittes  of  each  person  and  the  prominence  of  the  eye  from  the 
orbit;  wo  shall  i-cturn  to  the  subject  of  the  visual  ilcld  farther  on. 
Hie  middle  of  the  retina  is  its  most  sensitive  pari,  and  when  we  give 
attention  to  an  object,  i.e.,  look  at  it,  we  turn  the  eye  so  that  the 
otjecl  shall  be  inui^wl  on  the  fovwi  centralis. 

We  have  already  learned  the  size  of  the  image  for  a  given  dis* 
nee  of  jin  object;  we  have  now  to  inquire  what  is  the  smallest  un- 
( which  the  retina  is  able  to  distingiiisli :  in  other  words  what  is 
Vtii  normal  acniiy  of  viaionY    The  problem  must  be  taken  on  Its 


[practical  side,  and  it  does  not  mean  the  perception  of  a  point  of  light 
like  a  star.   We  have  three  pi-operties  iu  the  retina,  the  form  sense  or 
acuity  of  vision,  the  color  sense,  and  the  light  sense.    Naturally  the 
.  Is  presupposed  in  both  the  others,  yet  sometimes  it  demands 
|se|»arate  investigation,    Tlu»  det^'rmination  of  the  for^n  sense  or 
^iiyof  vision  has  l)cen  studied  by  Hehuholtz,  Aubert  and  others 
,  problem  of  physiology. 

It  is  found  that  the  smallest  perceptible  angle  is  one  which  forms 
l&n  image  cownng  two  cones.  For  accurate  vision  the  image  must 
Ireach  the  outer  extremity  of  the  cones.  The  thickness  of  the  retina 
it  the  fovL-a  is  .15  mm.  The  smallest  \isual  angle  for  black  lines 
[on  a  white  surface  is  taken  by  Aubcrtat  52'.  This  corresponds  to  an 
liniage  about  .004  mm.  long.  Snellen,  who  ftj'st  worked  out  theques- 
[tion  of  visual  acuity  in  a  practical  way,  has  taken  the  angle  of  1' 
Wone  minute)  as  the  average  degree  of  visual  power.  He  has  given 
[the  formula  V"  =.4-,  to  represent  it.  V  stands  for  viaun;  d  for  the  ' 
[distance  at  which  the  object  is  placed, and  D  is  the  distance  at  whicli 
,  it  ought  to  be  seen  and  which  is  placed  above  the  type.    He  has 
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constructed  test  types  with  letters  whose  stroke  shall  at  6  metr 
subtend  an  an^fle  of  1',  and  the  entire  letter,  supposed  to  be  contained 
In  a  square^  subtends  an  angle  of  D'.  The  first  editions  of  his  test 
types  wfpo  constnicted  upon  the  scale  of  Puns  feet,  the  recent  edi-_ 
tions  are  accordin^^  to  the  metric  scale,  and  for  20'  we  now  take 
metres.  lu  the  last  editions  the  numbers  formerly  known  as 
and  XXX  have  been  changed  for  smaller  letters  to  correspond  to  the] 
reduced  distance,  because  20  Paris  feet  =  i>.5  metres. 

The  separation  between  the  letters  has  an  important  influence 
In  the  English  edition  of  Snellen,  the  interspaces  are  three  flftt 
the  hei/^ht  of  the  letters.  White  letters  upon  a  black  surface  seem 
larger  by  in-adiatiou.  It  appears  that  tlilferences  of  illumination 
have  less  influence  upon  eyes  with  noi'Uial  acuity  than  upon  those 
with  reduced  acuity. 

An  importAiit  consideration  is  the  npo  of  the  subject.  Cohn  found  the 
diUdren  in  a  villaf^  brhuul  among  the  ninuutaina  hnd,  when  tested  by  Snel- 
len's "  hooka  *'  (whioh  nre  the  characters  to  tAke  the  place  of  letters  for  thoee 
-who  do  not  know  the  alpliabet)  t  =  2  in  47:t  <U4  eyes) ;  v  =  3  to  If  in  d4X  (65 
eyes) '  v  =  1  i  to  I  in  15..JJ  (88  eyes) ;  v  =  1  In  2.%%  (7  eyes}.  TotaJ  of  244  eye*. 
In  old  age  the  opjKMile  condition  usually  appears.  Cohn,  in  1874  (Xa^l^ 
Jahreebericht.  FQufter  Jalirii^anfir,  p.  210).  exaudned  100  persons  between  <M) 
and  84  years,  dwellers  aniong  the  tuountains.  Re  found  88  eyes  with  v  better 
tlian  1  and  »4  eyes  with  v  —  1.  It  is  commonly  said  that  v  —  i  is  normal 
after  60.  Among  gava^^es  \'itiion  is  always  high.  Occupation  and  mode  of 
life  also  have  an  influence.  Those  who  are  occupied  upon  near  objects  and 
who  do  not  live  muoh  In  view  of  objects  at  a  groat  distancv  usually  have 
lower  acuity. 

It  would  appear  from  Seggert's  examinations  that  persona  in  health  be- 
tween 30  and  2.'i  years,  who  have  v  greater  than  1,  liaveas  an  average  v=^ 
(I.e..  p.  8^)  aud  the  visual  angle  ta  therefore  4'  14'.  This  ooriclusion  is  after 
examination  of  a,'i53  eyes.  Another  point  to  be  mentioned  is  that  binocular 
U  better  than  monwular  vision.  Common  experience  tesiifies  to  this  faot; 
while  SeggtTt  baa  shown  that  if  one  eye  is  inferior  to  the  other,  viwiou  wOl 
tn  SB/f  be  equal  to  that  of  the  better  eye.  Reference  will  be  made  to  this 
hereafter,  under  the  head  of  anisometropia. 

Snellen's  types  aii^  the  u.s\ially  accepted  standaixl.and  they  mn,y\ 
be  employed  with  the  qualiDcations  which  have  been  set   forth. 
Monoyer  has  given  a  table  iu  which  the  series  is  made  to  pro^rroas 
In  tenths*  from  1  to  O.l.   This  system  is  to  be  preferred  over  all  others  j 
because  of  the  regularity  and  smallness  of  the  intervals  between] 
the  sizes  of  types.     (See  p.  33.) 

Many  other  teat  types  have  Ixjen  pubtiKhed;  in  tome  the  vEsnal  angle  Is 
taken  at  4'.  In  ftome  the  more  difficult  letters  of  i^iiellen  are  left  out.  Dr. 
John  IJreen.  o(  t>t.  Louf^  has  issued  atable  In  which  beadoptaa  plainer  fona 
of  letter,  Gothic  rather  than  Egyptian,  and  he  fiUs  out  gaps  inthe  seriee  of 
8oelIeti*s  typee  by  making  the  serlcH  more  correctly  progn^sive  in  an  ar^th- 
meticjil  series.  The  spacing  of  his  letters  makes  them  more  difBenlt  to  deci- 
pher than  the  English  edition  or  Snellen.    For  ignonuit  perBOSS  BoeUen  pro- 
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▼Ided  ehanvctere  which  the  {mtieiit  ie  to  describe  by  telliiipj  which  siti©  of 
tbe  fi^re  is  opeu  and  whither  it  points.  Burchardt  has  a  set  of  teste 
oompoced  of  dots  arranged  in  gronps,  and  of  difTemnt  itizea,  and  he  takt>8  the 
distance  much  greater  than  Snellen.  His  testa  are  for  us«  in  the  miUtary 
servfeeand  while  he  set«  acuity  higher  than  Snellen,  it  fs  not  fm  easy  to  use 
hia  testa  a«  SnellenX  Begg^l,  after  cmreful  oomparifton  of  the  two  un  a  large 
scale,  gives  Snellen's  the  preference  (I.e.,  p.  84).  ^autluier  sa>'8  that  acuity 
wlileh  with  Snellen  may  be  1,  will  with  Burchardt  bo  U. 


In  tostiiier  a  patient,  he  is  placed  at  six  metres  from  the  card,  or 
if  this  distance  is  not  available,  at  the  ^eatest  distance  possible, 
(PflUger  has  issued  a  set  of  letters  which  can  be  viewed  by  reflection 
in  a  mirror  and  so  ^ain  distance).  The  series  extends  from  X  to 
CC.    If  vision  is  better  than  I  or  J  or  f^  it  will  be  perhaps  \-  or  ^. 

On  the  other  hand  it  may  bo  less  than  1  and  be  ^^  ^  or  4  (met- 
ric). If  less  than  the  last-mentioned  amount,  the  card  maj'  bo 
brought  to  the  patient  and  the  vision  given  accordingly,  say  4  or 
If  in  feet  i  or  less.  The  rule  should  ahvaj's  be  observed  to  place 
the  actual  disl-iiuce  of  the  test  types  as  tlie  numerator  of  the  frac- 
tion. "When  V  is  very  low,  say  5  (in  feet)  it  is  often  impossible  to 
decide  between  ^  ^^^  »  <^nd  the  same  miccrtaint^'  may  appear 
with  V  =  t^.  It  is  in  this  cla.ss  of  cases,  that  iHumination  has 
most  influence.  To  this  must  be  added  thp  influence  of  the  size  of 
the  pupil;  because  persons  with  low  V,  see  with  dispei-sion  circles, 
and  the  smaller  the  pupil  the  smaller  the  circles  of  dispersion.  It 
is  surprisiuf^  to  note  wliat  sharpness  of  sight,  or  rather  what  "dis- 
cerning power,"  as  Nagel  calls  it,  will  sometimes  be  found  in  persons 
who  have  slight  opacities  of  the  cornea,  incipient  cataract,  astigma- 
tism, etc.  Although  the  retinal  image  is  very  badly  outlined,  they 
are  able  to  draw  inferences  as  to  form  and  featui*es  which  persons 
who  rely  chiefly  on  the  accui-acy  of  retinal  unuges  cannot  in  any 
d^ree  compete  with.  Such  persons  show  decidedlv  much  better 
vision  for  near,  than  for  distant  objects.  Hence,  the  Uttlc  value 
which  attaches  to  examinations  by  i*eading  fine  prmt.  Power  of 
accommodation,  size  of  the  pupil  and  skill  in  deciplteritig  obscure 
characters,  mak*?  such  examinations  untrustworthy  as  measures  of 
visual  acuity ;  although  for  the  patients  they  have  gi*eat  practical 
importance  and  consolation.  Certain  letters  are  well  known  to  be 
more  easily  recognized  than  others,  Cattell  experimented  with  a 
special  apparatus  on  this  matter.  He  viewed  the  letters  for  very 
brief  periods  of  time  in  imiform  light,  and  made  270  exposures  of 
each  letter.  Tliey  were  of  the  pUiinost  form  and  the  stroke  of  imi- 
form thickness.  The  oitler  of  legibility  he  found  to  be  W  Z  M  D 
HKNXAY0GLQI8CTRPBVFUJE.  Wwas  seen 
»41  times  correctly;  K  N  X  A  Y  between  ISO  und  150  thnes;  B  V 
FU  J  about  100  times;  E  was  recognized  only  63  tunes  out  of  the 
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270.     Ill  tlie  small  letters  the  order  of  legibility  was  d  k  m  q  h  b 
pwuljtvzrofnaxyeigcs. 

He  found  that,  to  read  a  lett-or,  light  must  act  upon  the  retina^ 
from  .001  to  .0017  of  a  second,  varyingr  greatly  in  different  individ- 
uals and  in  the  same  indi\i(lual  at  different  time-s.    "The  Inertia  otj 
the  Eye  and  the  Brain,"  Cattell,  Brain,  vol  8,  p.  294, 1885-86. 

It  is  understood  that  Snellen's  types  are  to  be  %iewed  by  j^ood 
ordinary  daylight.  On  cloudy  dajT*  the  \-isual  power  is  naturally 
less.  To  avoid  this  inaccuracy.  Dr.  H.  Derby  proposed  that  the  test 
should  always  be  by  artificial  light.  In  all  cases  where  the  li^ht| 
is  not  normal,  the  observer,  if  his  own  vision  be  gtKxl,  should  com- 
pare the  patient's  -lision  with  his  own.  That  a  inucli  smaller  visual 
ang'Ie  is  attained  by  some  persons  and  that  a  \'ery  brig'ht  li^r^t, 
like  direct  sun,  greatly  increases  acuity,  is  well  understood. 

The  value  of  ilium inatiim  in  affectiuir  virion  hajs  been  elaboraU^ly  stadled 
by  Poech  {Arch,  of  itph.  and  (Jtol.,  v.  III.  and  IV.,  p.  2l»5,  187U).  who  fnnu- 
nlatcH  the  law  tlmt  undt-r  a  jci^'*^"  dctfrw)   i)f   lllanilnution    and   with  one 
which  i»  16  ttuit-s  greater,  m<uU-iiefis  of  vision  increases  in  arithmetical 
profnv.ssiou.  whjlt*  lUuuiinatUin   progTeB»esgcouiL*tri(*ally;  »ii€-h  n  nitinortn-l 
ereaec  is  ob8cr\'cd,  if  the  light  l»o  neither  very  feeble  nor  very  intenae.  f 
SeSKel  (Graefe's  Archiv  f.  Ophth.,  Bd.  XXX.,  II..  D9,  imt  hn«  given  «nj 
analysis  of  his  \i«ual  exaiainatiuns  In  the  Qerman  anny,  nut  employing  pho- 1 
toiiietric  utetliod«  like  PoAoh,  but  noting;  the  difTorcuoes   between  brifchtl 
and  rainy  days.     His  eiaininfttions  were  made  fn  a  barrack  wlrb  windows  to 
the  north.     He  found  that  between  brJKlit  islty  and  rainy  weather,  even  which 
had  V  =  £^,  or  iwtter,  would  show  a  differcncti  n»ppe*!»*iit*Hi  by  8:  5.     If,  how- 
ever, in  KOo<]  light  V  =  ^  the  dilTereitee  would  be  aa  4:8.    For  each  as  had 
T  =  ^  the  differenue  wuuld  he  as  8:  S  (he,  p.  87). 

Visual  Field — Indirect  Vision. 


Let  us  now  study  the  functions  of  the  eccentric  parts  of  tfie" 
retina.  The  first  fact  which  we  notice  is,  that  out.side  of  the  fovea, 
acuity  declines  very  rapidly.  For  instance,  at  1"  outsideof  it,acuity 
of  vision  Ls  reduced  to  i;  at  2"  or  3°  V  =  J  (Koni^shofer).  If  the 
fingers  be  spread  ^^^deIy,  they  can  be  counted  at  almost  the  ouUt 
limit  of  the  Held  of  vision.  But,  for  the  jK'ripheral  parts  of  the 
rf!tina,we  conllne  our  examination  to  the  recog-nition  of  form,  with- 
out attempting  to  ascertain  discriminating  power.  Tliis  investigu- 
tion  is  called  taking  the  Held  of  vision.  It  is  done  for  each  eye  alone, 
the  other  being  covered.  To  do  this  properly,  an  arc  of  a  circle 
must  be  placed  in  front  of  the  patient,  which  shall  be  not  less  than 
90"*  nor  more  than  180°  in  extent.  Its  radius  should  be  about  12 
inches  or  30  cm.  Tlie  eye  to  be  examined  must  be  at  the  centre  of 
the  circle,  and  fixed  steadfastly  upon  the  point  directly  in  front. 
An  object,  the  size  of  which  will  be  chosen  according  to  the  accuracy 
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demanded— gonerail.v  a  white  object,  \  inch  square,  ib  suitable — will 
tlirn  be  moved  along*  the  arc  from  Us  centre  to  its  extremity,  or  bet- 
ter, vice  versa*  When  the  perception  hiis  been  determined  with  the 
Tii-c  in  one  meridian,  it  nmst  be  turned  to  another,  until  the  whole 
field  has  been  explored.  Beg^iuning  with  the  ai*c  in  the  homouta.! 
position,  it  will  be  carried  around  to  the  vertical  position,  and  a  de- 
termination made  for  each  meridian  at  intervals  of  15**  or  30°.  Tlie 
examination  is  easily  made  by  an  instrument  called  a  perimeter,  in- 
vented by  Aubcrt  and  put  in  practical  form  by  Ffirstcr,  Many 
othei**  havo  been  made,  in  souur  of  whicii  a  true  hemisphere  is  used 
^Scliirk,  Dyer),  or  a  yuadraut  is  employed.  In  some,  a  diagram  of 
the  Held  is  automatically  tracetl 
(Stevens,  McHardy),  while  a 
simple  form  consisting'  of  a 
fiuadrant,  the  invention  of 
Priestley  Smith  (see  Txg.  13), 
has  a  place  in  front  of  the  ob- 
server for  inserting:  a  blank  on 
which  a  dia^am  of  the  lielil  can 
be  liuickly  and  easily  pricked 
off.  This  instrument,  which  has 
been  imitated  by  Mcyrowitz,  is 
tlic  most  convenient  of  all. 

In  the  absence  of  instru- 
ments, it  is  easy  to  take  the 
Held  upon  a  flat  surface  for  a 
distance  45"  cacli  way  from  the 
line  of  vision,  because  the  tan- 
^nt  of  45*  is  equal  to  radius. 
If  the  eye  be  put  at  15  inches 
from  tlie  wall,  a  circle  on  the 
wall  with  ft  radius  of  15  inches 
i;ivt»s  45''.  If  the  space  be  divided  into  three  equal  zones,  the  firat 
circle  will  be  at  IS**  and  the  stHJond  at  33°.  On  such  a  surface, 
Bcutoniata  may  be  aacertaine^l,  but  it  is  none  the  less  impoi'tant  to 
investigate  the  peripheral  parts  of  the  field. 

The  outlines  of  the  visual  field  are  far  from  symmetrical.  Its 
g'reatest  extent  is  on  tlu'  temporal  side.  On  the  opposite  side  the 
limit  IS  determined  by  the  height  of  the  nose,  while  above,  the  eye- 
brow, and  below,  the  cheek,  fix  the  extent  of  its  boundaries.  The 
position  of  the  eye  in  the  orbit,  the  configuration  of  the  face,  the 
size  of  the  pupil,  and  the  length  of  the  optical  axis,  ere  factoi-s 
n-hich  enter  into  the  form  of  the  field.  Usually  the  extent  on  the 
tempoi*al  side  is  90°;  on  the  nas;»l  side,  50°.  .\bove  it  is  50*=,  and 
below  it.  is  fi5°.  Tlii'se  tifrures  are  liable  to  g:reat  variations  in  dif- 
ferttnt  persons.    To  Iw  .sure  that  the  full  limit  belonging  to  each 
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case  is  secured,  the  observer  may  sight  across  the  arc  from  extreme- 
positions  on  the  outer,  inner,  or  upper  sides,  and  note  upon  it  the 
place  across  which  he  is  able  to  catch  a  view  of  the  patient's  pupiL 
This  marks  the  Umit  to  which  the  field  ought  to  extend,  and 
should  be  noted  on  the  chart  as  the  boundary  to  which  the  field 
should  correspond.* 

The  numbering  of  the  meridians  has  not  yet  been  uniformly 
agreed  upon.  By  some,  including  Priestley  Smith,  the  top  of  the 
vertical  meridian  is  the  starting  point,  and  180°  are  counted  each 
way,  the  temporal  side  called  plus  and  the  nasal  side  minus.  Others 
begin  at  the  left  (Forster)  and  go  around  360°,  90°  being  at  the  top. 
The  difference  is  not  very  important.  We  must  always  remember 
that  the  temporal  sides  of  the  fields  correspond  to  the  crossed  fibres. 
of  the  tractus  optici,  and  the  nasal  sides  to  the  uncrossed  fibres. 
Moreover  that  the  right  halves  of  the  respective  fields  belong  to  the 
left  optic  nerve  and  vice  versa.  At  least  three  meridians  should 
be  taken  in  each  quadrant.  To  get  the  field  on  the  nasal  side  to  its- 
absolute  limit,  the  eye  may  be  turned  to  fix  on  a  spot  30°  to  the 
temporal  side.  In  glaucoma  simplex  this  suggestion  has  value.. 
Sometimes  the  light  must  be  greatly  reduced  to  discover  either 
limited  defects  within,  or  encroachments  upon  the  periphery  of  the 
field.  Another  device  sometimes  helpful,  is  to  make  the  patient  face 
the  window,  and  the  glare  of  the  light  will  sometimes  bring  out  a 
limitation  which  would  not  occur  in  a  normal  eye.  A  perimeter  is 
not  needed  to  make  out  hemianopsia,  such  as  happens  from  brain 
disease,  and  the  same  is  often  true  of  cases  of  detachment  of  the 
retina.  The  hand  moved  from  point  to  point  as  the  patient  looks 
in  the  observer's  face  will  discover  the  defect. 

A  small  and  portable  perimeter  has  lately  been  made  by  Sohweigger  which 
is  coDvenient  for  use  at  patients*  homes. 

Measurement  of  the  blind  spot  can  be  made  by  using  a  small 
bright  test  object  with  the  perimeter.  It  is  increased  in  some  cases 
of  myopia  and  of  papillitis.  It  varies  normally  from  4°  to  7°  30'. 
The  measurement  of  the  angle  of  converging  strabismus  can  also 
be  made  with  the  perimeter  by  sighting  across  it  to  the  eye  which 
does  not  fix. 

The  chief  reason  for  the  grreat  reduction  of  visual  acuity  outside  the  fovea  is 
the  inferior  sensibility  of  the  retina.  For  objects  very  peripherieally  situated 
an  additional  reason  would  be  anticipiited  in  the  distortion  which  images 
undergo  when  rays  full  at  very  oblique  angles.  Fiek.  however,  has  shown 
("  Handbueh  tier  Phys-iologie."  Hermann,  p.  80),  that  the  position  of  the  crys- 
talline and  its  Inininated  structure  very  largely  antagonixe  this  source  of 
error,  and  that  the  eye  is  eminently  ix^riscopie.  That  there  is  not  absolute 
accuracy  may  be  seen  in  emmetropic  eyes,  which  are  always  hypermetropis. 
on  very  oblique  axes. 
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Color  Sense, 

Examinations  of  the  color  sense  are  called  for  in  two  classes 
of  cases*  First  in  those  whose  defect  is  caused  by  disease,  and 
second  in  those  in  whom  it  is  congenital.  The  two  methods  are 
uulikc,  and  the  conditions  existent  are  also  unlike.  The  pathologi- 
cal cases  simply  present  modillcationsof  the  normal  kind  of  percep- 
tioo,and  there  may  be  either  a  central  reg-ion  or  a  peripheral  region 
fleflcient.  The  other  class  of  cases,  viz.,  those  which  are  congenital, 
will  be  separately  considered. 

The  capacity  for  recognizing  colors  of  every  hue,pertama  only  to. 
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le  middle  region  of  the  retina.  Much  depends,  however,  on  the 
purity  and  luminosity  of  the  color  as  well  as  on  the  degree  of  light. 
Very  largo  and  luminous  colored  surfaces  can  bo  recognized  at  the 
extreme  limit*  of  the  flcld,  as  for  instance  a  n;d  house  in  sunlight; 
but  we  are  dealing  with  small  objects.  The  colors  employed  are 
blue,  yellow,  red,  and  green,  and  we  use  bits  of  card  of  from  1 
cm.  to  4  cm.  square  for  the  field;  while  for  central  perception 
we  reduce  the  size  to  3  mm.  stiuare.  There  is  a  natural  boundary 
of  the  area  over  which  each  color  can  be  recognized,  and  this 
varies  according  to  the  color.  I^andolt  has  given  the  chart,  Fig, 
14,  which  maps  the  limits  of  the  colors  named.    While  within  the 


3e 


DJSEASKS  OF  TUB  SYB. 


boandaries  of  green,  all  other  tints  can  be  known,  and  Tor  the  red, 
aUsio  yrllow  and  bhie;  and  for  the  space  within  yellow,  also  the] 
Wiw;  outside  of  yelloWpOiily  blue  can  be  seen  (Fi^.  13);  and  outside  ] 
of  blue,  no  color  is  recogrnizable.    Tlicse   color  Uuiits  cannot   lie 
held  to  be  uniform  even  amonjj  normal  eyes,  but  they  have  value 
as  a  jn'neral  statement. 

In  making  the  tost,  a  bit  of  card-board,  2  cm.  square,  of  the 
j»!MiH»r  tint,  is  put  on  the  end  of  a  rod  :»nd  brought  across  the 
Hold,  always  be;tcinning  from  the  end  of  the  perimetric  arc.  It  is 
wi»!t  to  have  different  colors  on  its  opposite  sides,  that,  by  turning- 
thr  caiti  amund  occasionally,  we  may  gruard  a^rainst  mistake  or 
dwopUon.  One  may  have  several  rods,  each  having  cards  of  diller- 
tfiit  color,  and  thus  be  more  sure  of  correct  answers. 

It  hapiK'ns  tliat  patients  may  have  a  dimness  of  color-sense  for 
n  certain  hue  all  over  the  field.  This  will  be  discovered  by  finding' 
i>m  that  the  fainter  shades  of  a  special  color  fail  to  bo  corrvctly 
noi^nl.  Hut  it  usually  haiipens  that  more  than  one  color  is  dimly 
disciTUiHl.  It  also  happens  that  there  may  be  a  scotoma  in  the 
Held  of  ;i  particular  color,  :is  for  example,  red.  For  its  detection  a 
Huiall  cartl  not  more  than  two  millimetres  square  is  to  he  held  at 
tlif  t-eutn*  of  (ixation,  and  a  similar  one  a  few  decrees  to  one  side 
of  il.  The  one  at  the  middle  ought  to  be  equally  brlUiant  with  the 
other,  while  in  the  oases  designated  the  eccentric  card  seems  to 
luive  the  brighter  hue.  The  extent  and  boundary  of  the  scotoma 
can,  by  this  means,  be  made  out.  provided  the  test  be  not  continued 
for  a  period  so  protracted  as  to  fatigue  the  color-sense.  This  ex- 
amination telongs  to  cases  of  tobacco  or  alcoholic  amblyopia,  etc 

Wo  llnd  defective  color  sense  in  atrophy  of  the  optic  nerve,  in 
■chronic  ^'laucoma,  sometimes  after  apoplexy  and  injuries  of  the  head, 
in  ainhlyopia  and  amaurosis,  and  also  in  hysterical  amblyopia.  As  a 
moasuie  of  direct  color  jjorception,  Oliver » states  that  at  five  metres 
one  Mhould  reco^jnize  a  red  card  of  3  mm.  square,  a  green  of  2  mm,, 
yellow  of  a.'»  mm.,  and  blue  of  8  mra. 

Contjt'nital  defect  of  color  sense^  or  Daltonism,  has  attracted 
groat  attention  within  eighteen  yeai's,  and  the  literature  of  the  sub- 
ject Ih  copious.  For  proper  understanding  of  signals  on  railways 
aiitl  ships,  and  ui  some  other  cases,  defect  in  color  perception 
produces  liability  to  mistakes  whose  consequences  may  be  suf- 
ficiently serious.  That  accidents  have  not  occurred  more  fre- 
quiMitly  when  color-blind  persons  have  been  responsible  for  the  in- 
terpretation of  signals,  is  due  to  their  possessing  in  most  instances 
very  acute  perception  of  shades  and  degrees  of  light.  They  are 
often  unaware  of  their  defect.  The  condition  is  frequently  bored- 
Itarv.     Horner  gives  a  case  of  transmission  from  grandfather  to 
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jp-nndson  during  eight  generations.  Both  eyes  are  afTected;  yet 
six  cases  are  on  rccoi-d  where  only  one  w;is  concerned.  Thi*  actual 
frequency  of  color  blindness  is  on  the  avei-agu  5^  among  men  and 
less  than  ^i  among  women*  The  common  error  is  inabihty  to 
distinguish  tvii  from  green,  while  other  colors  are  appreciated. 
There  are  difleronces  among  these  persons;  some  confound  light 
red  with  dark  green,  and  these  are  red  blind,  while  others  confound 
dark  red  with  light  green,  and  they  are  green  Wind,  A  much 
Emallcr  class  of  persons  have  "  blue-yellow"  or  violet  blindness. 

Very  searching  and  interesting  studios  have  been  iiiadu  by  Bon- 
ders, Koenig,^  Hirschberg  and  others  upon  tlie  vision  of  these  per- 
sons with  the  solar  spectrum.  In  place  of  red  and  green  bands> 
they  see  only  yellow  of  varying  intensity,  and  rec4>gnixe  very 
Bubtle  shadings  of  light.  Wttli  some,  tho  spectrum  is  shortened 
at  the  r«d  end,  with  others  it  id  not. 

When  candidates  for  emjiloymeut  in  the  service  of  a  railway 
are  to  be  tested,  the  method  is  by  the  worsteds  of  Holmgren,  which 
are  of  all  hues  and  tied  in  skeins.  A  mass  of  them,  about  100,  ar» 
thrown  upon  a  white  cloth  and  the  person  examined  is  asked  to  pick 
out  tints  which  reseiublu  tlie  hue  of  certain  standard  test  skeins. 
The  first  test  is  a  skein  of  light  green,  the  second  test  is  a  skem  of 
light  purple  or  i-ose,  which  is  tlie  cornpN'ment  of  th«  gi'CNrn.  A  third 
test  which  is  only  condrniatory  and  suitahlu  for  persons  whose  de- 
fect is  extreme,  is  a  scarlet  or  brilliant  red.  The  standard  gret- n  is 
put  into  the  pereon's  hand,  and  with  correct  perceptions  he  has  no 
difficulty  in  matching  it  with  congruous  colore.  But  if  his  color 
Btmso  is  defective,  he  will  be  guided  not  by  the  tint,  but  by  the  lumi- 
nositj'  of  the  shades.  Blues  and  yellows  he  undei-stands  and  avoids; 
but  among  tints  of  a  gi-eenish  hue  he  wdl  take  up  grays,  hght 
browns,  yellows,  and  skeins  of  tan  and  dove  color, "  confusion  colors.** 
He  will  hesitjite  over  uncertain  colors  and  when  he  has  picked  out 
all  which  he  regards  as  similar  to  the  green,  this  buncli  will  be  put 
aside  and  he  will  proci^ed  in  the  same  way  with  the  second  te8t» 
the  hght  purple  or  rose.  In  this  Ime  red  and  blue  are  mixed,  the 
red  predominating.  The  first  test  shows  that  thfl  color  defect  is  of 
the  red-green  variety;  the  st^cond  test  will  decide  whetlier  the  defi- 
ciency is  greater  with  red  or  with  gr«H?n.  Tlie  red-blind  individtial 
chooses  out  the  light  reds  and  grays  and  greens,  and  avoids  the 
dark.  The  green-blind  selects  the  dark  and  avoids  the  light  rcda 
and  violets.  If  with  the  second  test  only  purplu  skeins  are  selected, 
the  person  is  only  partially  color-blind  for  red  and  green.  In  case, 
besides  purples,  he  picks  out  only  blue  and  violet  or  one  of  them, 
he  is  completely  red-blind.  If  with  purple  he  selects  only  green  and 
gray  or  one  of  them,  he  is  completely  green-blind. 
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The  third  test  applies  to  those  who  are  totally  red-and-green 
blind  and  is  confirmatory  of  the  second.  ' 

A  method  similar  to  the  above  has  been  devised  by  Dr.  Wm. 
Thomson,  of  Philadelphia,  in  which  the  skeins  are  arranged  upon  a 
frame  and  numbered,  and  the  results  of  the  examination  are  re- 
corded on  charts.  It  enables  the  examination  to  be  made  with  facil- 
ity by  persons  who  have  no  expert  knowledge,  and  the  results  can 
be  sent  to  a  central  bureau.^ 

If  the  very  rare  case  of  violet  or  blue-yellow  blindness  should 
appear,  purple,  red  and  orange  will  be  confused  in  the  second  test. 
Total  color-blindness  will  be  recognized  by  a  confusion  of  aQ  shades 
Iiaving  the  same  intensity  of  light,  and  is  also  rare. 

Stilling  has  published  isochromatic  tables  for  detecting  color- 
blindness. Colored  letters  made  up  of  small  blocks  are  printed  on 
a  ground  of  confusion  color,  and  they  consequently  cannot  be  made 
out  hy  the  color  blind.    The  edition  of  1880  is  the  best. 

Bonders  used  colored  glass  viewed  by  transmitted  light.  Woinow 
■employed  Maxwell's  revolving  discs ;  the  method  by  colored  shadows, 
and  other  methods  have  been  used.  Holmgren's  worsteds  are  on 
the  whole  the  most  satisfactory.  For  elaborate  details  on  this 
topic  see  Jeffries  ^  and  Burnett.* 

Very  recently  Prof.  Langley  {American  Jouimal  of  Science,  nxvi,  Nov., 
1888)  has  published  the  results  of  experiments  upon  the  perception  of  colors 
in  normal  eyeti.  He  found  among  four  persons,  all  of  whom  had  supposably 
normal  perceptions,  extraordinary  differences;  two  were  myopic  and  their 
Ability  far  exceeded  the  others.  His  general  conclusion  is  that,  apart  from 
individual  peculiarities,  the  time  required  for  the  distinct  perception  of  a  very 
faint  light  is  about  one-half  second.  The  visual  effect  produced  by  any  given 
Amount  of  (luminous)  energy  varies  enormously  according  to  the  color  of  the 
light  in  question.  For  details  see  his  paper  and  see  also  the  article  by  Cat- 
tell  in  Brain,  vol.  8,  p.  294,  1885-86. 

Light  Sense. 

In  case  of  an  occluded  pupil,  and  of  cataract,  we  manifestly 
are  called  upon  to  examine  the  degree  of  light  perception.  But 
,in  disease  of  the  retina  and  optic  nerve,  and  in  cases  of  ambly- 
opia it  may  also  be  important.  Retinitis  pigmentosa,  hemeralopia, 
and  nyctalopia  are  instiinces  in  point;  and  so  is  detachment  of 
the  retina.  Opacity  of  the  media  cannot  quench  the  light  sense 
with  a  normal  retina,  nor  can  closing  the  lids  do  it. 

A  rough  mode  of  testing  is  by  passing  over  the  eye  the  shadow 
of  the  hand  or  of  the  outspread  fingers,  or  by  throwing  upon  it  the 
light  from  the  ophthalmoscope  removed  to  a  considerable  distance. 

'  Trans.  Am.  Oph.  Soc.,  xvi.  meeting,  1880,  p.  142. 
'  "Color-Blindneas."  Boston,  1880.  «  Archiv  for  Ophthal.,  vol.  x.,  p.  1. 
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^^  In  the  latt«r  method  the  patient  is  asked  to  state  from  what 
tlirectiou  the  light  comes,  which  gives  the  projecting  power, 
likewise. 

If  an  isolated  spot  of  the  retina  is  deficient  in  light  perception 
we  call  it  a  scotovuif  and  if  this  bo  absolute,  i.  e.,  for  white  light,  it 
is  kDown  slq  A  positive  acotottia;  if  it  refer  only  to  the  perception 
of  colored  lights  as,  forcxamplc,  red,  it  is  called  a  negative  acotoma. 
The  former  implies  reduced  or  absi;nt  form  sense,  the  latter  maj'  be 
^L  contpatible  with  good  visual  acuity. 

^m  Deficient  perception  at  the  periphery  has  been  already  referred 
to  under  perimetry. 

There  is  no  recognized  standard  of  normal  light  sense.  The 
best  known  instrument  for  its  examination  is  the  photometer  of 
S^drster.  It  is  a  square  box  in  which  are  placed  black  lines  equal 
to  Snellen  LX,  at  one-tliird  of  a  metro  from  the  eye.  A  standard 
■candle  illuminates  them  and  the  degree  of  light  is  i*egulated  b^'  a 
window  whoso  size  is  variable.  When  this  window  is  two  millime- 
tres square  we  have  the  normal  minimum  and  it  can  be  enlarged  to 
11500  square  mm. 
Other  methods,  as  by  rotating  discs,  and  by  letters  printed 
on  gray  backgrounds  (Bjorrum),  havo  been  suggested,  but  for 
clinical  purposes  the  simple  methods  above  mentioned  usually'' 
suffice. 
The  sensitiveness  of  the  retina  may  be  exhausted  by  exposure 
to  very  strong  light,  thereby  producing  total  blindness.  Leaving 
out  of  view  direct  sunlight  and  the  electric  arc  light,  the  retina  will 
become  fatigued  by  prolonged  exposure  to  light  of  much  less  inten- 
sityf  and  for  this  reason  an  increase  in  the  number  of  gas  burners 
beyond  a  certain  luminosity  blunts  the  sensibility  of  the  retina, 
Artitlcial  light  is  infei-iur  to  daylight  (certam  forms  of  electric  light 
excepted)  because  it  contains  fewer  bluo  and  groen  rays.  See 
remarks  on  p.  24. 

Subjecfire  sensations  of  light  may  be  referred  to.  They  are 
produced  by  pressure  on  the  eye,  by  the  galvanic  current  as  it  is 
connected  or  broken,  by  effort  of  accommodation  in  the  dark.  These 
apiH'.'irances  are  called  phosphunes.  In  certain  cases  of  choroiditis 
and  retinitis  subjective  light  phenomena,  like  coruscations  or  a  dif- 
fused glow  are  very  troublesome.  With  widely  dilated  pupils  (my- 
driasis) a  ditTused  red  light  sometimes  appears.  A  similar  blue 
color  is  sometimes  seen  by  patients  immediately  after  the  extrac- 
tion of  cataract. 

The  retina  retaijis  the  impression  of  light  for  an  appreciable 
time  and  with  some  persons  the  duration  is  annoying.  It  varies 
fmra  j*c  to  i  of  a  second,  and  gives  rise  to   the  so-called   after- 
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images.  These  are  in  colors  complementary  to  the  quality  of  lighb 
received.  Bright  windows  of  painted  glass  excite  phantom  images 
2  of  opposite  colors.    Rapid  alternations  of  light  and  shade  will  excite 

in  the  retina  sensations  of  color  (Rood)^  at  first  green  and  with  more 
rapid  alternations,  red.  If  we  steadily  gaze  upon  a  very  bright  ob- 
ject and  then  close  the  lids,  we  have  for  a  few  moments  a  correct  pic- 
ture of  the  object  in  its  light  and  shade,  a  positive  after-image; 
soon  the  reverse  picture  appears,  which  is  the  negative  after-image^ 
and  it  gradually  fades.     (See  Leconte,'  Aubert.^) 

If  in  a  dark  room  we  look  at  a  lamp  through  a  pin-hole  in  a  card, 
which  we  move  quickly  to  and  fro  across  the  area  of  the  pupil,  we 
shall  presently  behold  a  phantom  representation  of  the  vessels  of 
the  retina.  This  phenomenon  is  called  after  the  name  of  Purkinjer. 
who  first  described  it.  It  is  caused  by  the  displacement  of  the 
shadows  of  the  retinal  vessels  cast  upon  the  rods  and  cones  as  the 
angle  at  which  the  raj^s  fall  upon  them  quickly  varies.  It  provea 
that  the  rods  and  cones  are  the  percipient  light  structures;  and 
the  amount  of  parallax  has  been  calculated,  and  the  distance  of  the 
rods  and  cones  from  the  blood-vessels  deduced.  The  same  ap- 
pearance can  be  produced  by  condensing  on  the  sclera  by  a  2-inch 
lens  the  light  of  a  lamp  in  a  dark  room,  and  moving  it  rapidly  over 
a  small  surface. 

The  Visual  Purple. 

Experiments  upon  living  animals,  made  first  in  1876,  by  Prof. 
Boll,  of  Bologna,  and  subsequently  pursued  by  Prof.  Kiihne,  of  Hei- 
delberg, have  demonstrated  the  existence  of  a  pigmentary  sub- 
stance in  the  retina,  which  is  called  the  visual  purple  or  visual 
rose.  It  is  a  secretion  from  the  hexagonal  pigment-epithelium  of 
the  retina. 

Its  properties  are  summed  up  by  Dr.  Ayers  (in  the  New  York 
Medical  Journal,  May  1881,  p.  582),  who  says,  that  it  is  an  albu- 
minoid compound  belonging  to  the  outer  segments  of  the  rods  and 
not  to  the  cones.  Its  extraction  requires  a  ten-per-cent  solution  of 
sodium  chloride,  or  a  two-per-cent  solution  of  gall,  and  other  steps 
which  a  foot-note  describes.  It  is  a  photo-chemical  substance,  sen- 
sitive to  light,  and  in  man  becomes  bleached  to  a  yellow  hue.  In 
some  fishes,  chiefly  the  deep-sea  varieties,  it  is  not  changed  in  color 
by  light,  but  remains  purple.  Its  secretion  in  animals  is  increased 
by  pilocarpine  and  muscarine.  AVe  know  of  no  drugs  or  nerves 
whose  action  can  diminish  its  quantity.  "When  a  person  is  for  a 
long  time  kept  in  darkness,  it  becomes  abundSnt;  if  bright  light 

'  "Modern  Chromatics,"  N.  Y.,  1W7U.     *  "  iSipht."  D.  8.  Appleton,  N.  Y.,  1M3. 
'  Graefe  und  Saemisch,  v.  iii.  2,  p.  508. 
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admitted  the  ©ye  is  painfully  dazzled.    On  the  other  hand,  it  is 
"bleached  by  li^ht  to  a  yclloiv  tiue,  and  perhaps  because  yellow  13 
the  most  strongly  antagonistic  to  chemical  rays  or  light,  the  retina 
is  not  suitably  stimulated  and  we  do  not  see  well  on  ttrst  entering 
J    a  dark  room.     Tliu  purple  bcpius  needful  to  the  appreciation  of  dim 
^K]ig'ht>  and  its  conversion  into  yellow  may  b<*  a  defence  of  the  retina 
H^ainst  the  injurious  influence  of  very  bHfirht  li^ht. 
^m^'It  is  seen  that  the  retina,  in  its  chemical  properties,  bears  out  the 
aiinloj?>-  of  the  eye  to  a  photographic  camera  in  the  mostsurprisinjEf 
and  coniplebt*  manner.     Indeed,  by  contlnm^  J'ab- 
bits  in  darkness  for  u  Irnglh  of  time  and  then  ex- 
posing- them  to  a  briyht  window  crossed  by  bars, 
dfcapitating  them  in  a  room  lighted  only  by  a  so- 
dium flame,  and  treating  the  i*etina  by  a  solution 
of  alum,  and  in  a  niunner  similar  to  tlie  usual  pro- 
cesses  of  photogi-aphy,  a  picture  or  optograni  can 
H^  be  developed  and  ilxetl  in  the  retina  and  preserved 

Hfav  future  study.  Sucli  a  picture  is  firivi-n  in  the  diagram  (Fig,  \^) 
^pipied  from  the  Neiv  York  MedicalJonnud,  5larch,  1881,  and  taken 
Vby  Dr.  Ayers,  who  worked  with  Prof.  Kilhne  in  his  laboratory. 
^  It  is  natural  to  imagine  that  this  remarkabh*  substance  has  an 
important  relation  to  sight,  but  we  cannot  dellne  its  functions, 
because  it  is  wanting  in  the  cones  which  give  us  the  best  vision* 
I  The  3'ellow  material  which  gives  name  to  the  macula  lutea,  lies  in 
ithe  front  retmal  layers  and  has  nut  liing  to  do  with  the  purple.  It 
ps  impossible  to  discover  the  purple  by  the  ophthalmoscope,  and  it 
has  nothing  to  do  with  the  red  color  of  the  living  fundus,  as  has 
iwn  proved  by  Becker  in  albinos.  It  hius  been  proved  also  that 
animals  whose  rtMJna  has  been  bleached  not  only  can  see,  but  can 
^distinguish  colors  (Kiihne).' 

H      Note. — In  the  test  series  of  Snellen  the  intervals  from  one  line 
"to  the  next  are  as  follows: 

^^^BSrtiBBt  types  of  Dr.  John  Qreeu  have  less  irregulai'  intervals, 
but  are  by  no  means  uniform.  By  the  decimal  system  (Monoyer's) 
the  interval  between  each  line  is  ^  and  the  degrees  go  from  O.I  to 
1.0.  What  in  Snellen's  series  is  written  as  If  becomes  0.5,  and 
from   il  to  ^  we   have  five  lines  instead  of  three.     Wo  secure 


Series: 

Intervals : 


It        to        to        iq        m 

X  XT  nc  XXX  XE.  I 

\  }f  ^  \  ^ 


11 


>0 


^      tV 


'"HandbuchderPhy6iologie,'*drItter  Band,  i.     Theil— Owiiehtssinn.  235 
to  ai2.  :87fl.    See  alaouu  ttccount  by  W,  S.  Ayere,  New  York  Medical  Journal, 
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greater  precision  in  determinations  of  vision,  at  the  early  stai^ 
of  its  decline,  and  also  greater  accuracy  in  correcting  errors  of 
refraction. 

For  additional  detail  upon  the  physiology  of  sight  the  reader 
is  referred  to  "Text-book  of  Physiology"  by  M.  Foster;  Part 
rV,|  1891,  MacMillan  &  Co.,  sixth  edition* 
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CHAPTER    III. 


HOW  TO  EXAMIiNE  THE  EYE. 

A.  We  naturally  first  give  heed  to  the  exteinal  parts  and 
note  the  lachrymal  sac,  and  press  it  with  the  finger;  tfie  HdS' 
t\it\r  edg^s,  the  cilia,  the  McibomiuD  follicles,  lachrymal  punct! 
th«ir  cutaneous  and  their  mucous  surfaces,  and  they  are  to  be  turned 
over;  the  width  to  which  the  lids  separate,  their  luohilit^' — whether 
everted  or  inverted  or  thickened;  the  lengfth  of  the  palpebral  slit; 
the  cornea — whether  transparent  or  blurred  by  opacity,  its  shape  or 
curvature;  the  ocular  conjunctiva — its  color,  the  appearance  of  its 
vessels;  the  depth  of  the  anterior  chamber;  the  pupil — its  si/,e  and 
(nobility,  its  clearness;  are  both  the  pupils  alike  ?  the  iris — its  hue 
and  brilliancy — is  it  adherent  to  the  cornea  or  to  the  lens?  is  its 
periphery  reti-acted?  is  its  tissue  healthy  or  atrophied?  do  both 
irides  look  alike?  the  crystaUijie — is  it  clear  or  smoky,  or  posi- 
*iv-ely  opaque? 

Critical  mspection  of  the  cornea,  iris  and  lens  is  of  g^at  Impor- 
tiince,  and  while  marked  lesions  will  be  obvious  enough,  the  finer 
fJ^ixnges  in  the  cornea  and  lens  demand  special  attention.  This  is 
^CKAc  both  (#  the  cornea  and  of  the  lens. 

_i  good  light  and  a  fair  exposure  of  the  eye  are  to  be  secured, 
*'i*'t  great  assistance  is  gained  by  resorting  to  two  methods  whii 
*^«a  to  be  mentioned,  viz. : 

1st.  Oblique  or   focal  illumination  b^^  means  of  a  convex  lens 
'^^^  ose  focus  is  about  two  inches.    This  may  be  used  in  ordinary  day- 
^^^S'lit,  the  patient  being  at  a  little  distance  from  the  window ;  or,  still 
^^^tter,  the  examination  may  be  made  by  gaslight  in  a  dark  room. 
The  lens  is  held  about  two  inches  from  the  eye,  condensing  the 
^^^ht  on  one  side  of  it  while  the  observer  looks  from  the  other  side. 
*^^^f?  focus  of  the  lens  is  made  to  play  over  the  eye  in  all  directions, 
•^^eper  and  more  superficially  as  the  various  parts  are  to  be  exam- 
^^ed.    The  contrast  between  the  intense  light  of  the  focus  and  the 
^Vadow  which  surrounds  it  constitutes  the  chief  advantage  of  this 
T'roceeding.     Caution  must  be  used  not  to  subject  cases  to  this 
niethod  which  are  likely  to  suffer  harm  by  the  strong  glare,  but 
Wtperience  will  soon  indicate  what  patients  are  not  to  be  thus  inves- 
tigated.    For  slight  opacities  or  facets  and  in  searching  for  foreign 
bodies  upon  the  cornea,  or  for  studying  the  iris  and  pupil,  and  for 
exploring  the  crystalline  lens  and  anterior  portion  of  the  vitreous 
humor,  oblique  ilJumi/jat/on  is  indispensable. 
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One  may  also  use  a  ina^irym^  leiis  id  addition  to  the  illumioat.- 
mg  lens.  Brucke's  dissecting  spt-ctacles  are  extremely  useful  in  giv- 
ing stereoscopic  vision  besides  magnifying-  power.  Tfaey  consist  of 
a  pair  of  convex  glasses  of  1*2  inches  focus  combined  with  prisms 
of  about  7',  set  with  the  bases  inward. 

2d.  Another  device  of  value  is  illuraination  by  a  small  plane 
mirror,  reflecting  a  dirn  light.  If  we  have  no  other  than  the  mir- 
ror UAually  made  for  the  ophthaUnoscopc,  which  is  concave  and  of 

about  si!veu  inches  fo- 
cus, it  mtist  be  htsld  at 
twelve  or  flft«'en  inches 
from  the  pationt'w  eye 
to  properly  reduce  the 
light.  The  examina- 
tion must  be  made  iu  a 
dark  room,  the  lamp 
placed  alwut  six  inches 
behind  the  head,  so  as  to 
Ira ve  thefaoe  in  shadow. 
Viewed  through  the 
hole  in  the  mirror,  at 
Ihe  distance  of  a  foot 
or  more,  wliatever  opa- 
cities may  exist  in  the  cornea  or  in  the  lens  aiv  easily  revealed. 
By  little  tilting  movements  of  the  mirror  the  light  plays  over  the 
eye,  and  if  opacities  exist  they  flit  like  shadows  acrosS  the  illumi- 
nated pupil.  A  shadow  appears  where,  before,  the  surface  looked 
transparent,  and  again  a  clear  surface  comes  out  as  the  shadow 
glides  to  another  spot.  Ttie  same  phenomena  occur  when  the  cor- 
nea has  lost  itsnatui*al  curvature,  and  has  become  conical  or  bulges 
in  any  manner.  Tht*  shadows  caused  by  irn-giilar  rt'fleclion  some- 
times arc  verj-  strildng.  Mure  will  be  s;iid  on  this  (Hjint  when  we 
dosil  with  diseases  of  the  cornea  and  of  the  crystalline  lens. 

Examine  the  tension  of  the  globe  by  pressure  with  the  finger — 
to  It  elastic,  yet  ftnn,  like  the  normal  eye,  or  too  resisting,  or  softer 
than  normal?  Dnes  pressure  cause  pain,  especially  if  made  upon 
any  spot  of  the  ciliary  region  ?  Ascertain  if  the  cornea  and  con- 
junctiva, if  touched  by  a  fleck  of  cotton,  or  bv  a  hair,  exliibit  their 
proi>.>p  Hf-nsihility. 

At1<'nd  to  the  mobility  of  the  eye,  that  its  range  of  motion  is 
sufflcient  In  all  diteellons,  \\nihout  tremor  or  spasm,  or  lagging; 
tliat  the  two  eyes  move  in  harmony,  both  for  near  and  for  distant 
obje<:ls,  and  in  all  directions.  Whether  there  is  apparent  bmocular 
vision,  or  if  strabismus  exist.    A  patient  may  voluntwr  the  state- 


I1U.1& 


NOW  TO  EXAiliyE   THE  EYK. 


tnent.  that  he  sees  double,  which  may  or  may  not  siiiErg:est  itself  by 
tlie  bt'havior  of  one  or  both  ey«s,  and  there  will  follow  the  suitable 
method  of  iuquiry  about  double  images  and  muscular  paralysis. 
Only  by  systematic  use  of  prisms  can  this  topic  be  fully  considered. 

Pruiruifttm  of  the  ^lohe  on  one  or  both  sides  will  not  be  over- 
looked, aud  exploration  of  the  border  of  the  orbit  with  the  ilngi^r, 
and  especially  of  the  foramina  of  exit  of  the  supra-orbital  and  iu- 
fra-orbital  nervts,  will  not  bo  omitted. 

In  a  great  number  of  cases  the  examination  will  not  go  farther, 
because  there  is  some  obvious  malady  which  demands  itmnediate 
action  and  further  inquiry  is  supedluons. 

S«>nietimes  to  accomplish  what  has  l>tH'n  propose<l  will  be  difll- 
cult,  because  pain  or  spasm  of  tlie  lids  or  photophobia  or  fear, 
makes  the  patient  refuse  to  permit  a  complete  investigation.  Es- 
pecially is  this  the  case  with  burns  and  injuries,  with  cases  of  kei-a- 
tttis  and  iritis  and  conjunctivitis. 

We  may  often  gain  our  end  by  using  a  4^  solution  of  muriate  of 
cocaine  several  times  within  twenty  minutes.  At  first  it  smarts, 
but  soon  it  allays  distress  and  photophobia  aud  also  reduces  hyjx'r- 
«niia.  With  children  we  may  be  obliged  to  employ  anaesthetics^ 
and  my  prefei*ence  with  them  is  for  chloroform.  In  fact,  1  would 
use  it  rather  than  ether  in  many  older  subject.s,  when  a  brief  inspec- 
tion or  quick  manipulation  is  the  only  rKjuirement. 

The  value  of  anaesthetics  is  gi-eatly  to  be  insisted  upon  in  dealing 
with  young  children  who  have  acute  conjunctivitis  and  acute  kera- 
titis. Not  only  are  they  spared  the  mttiction  of  pain,  but  the  eye  is 
l*Ms  likely-  to  sustain  injury.  It  is  not  necessarj'  to  give  ansesthet- 
ics  in  every  examination,  but  ofttinies  efficient  treatment  can  bo 
practised  in  no  other  way.  I  once  treated  a  child,  agi^d  about  five 
years,  for  granular  conjunctivitis,  during  nine  months,  and  gave  her 
chloroform  about  eigiity  times.  She  not  only  got  well  of  the  disease, 
but  evinced  no  ill  olfects  from  the  chloroform,  either  at  that  time  or 
in  her  adult  life.  The  great  immunity  of  children  from  evil  elTects 
of  chloroform  is  well  known. 

B.  We  now  give  attontion  to  the  functional  examination  of  the 
eye,  and  to  llie  appear*ances  to  be  seen  by  the  ophthalmoscope. 

A  functional  exainination  Includes,  1st,  the  acuity  of  vision,  for 
which  we  need  lest  types,  and  a  box  of  trial  glasses:  2d,  the  field 
of  \ision,  for  which  we  want  a  perimeter;  3d,  the  color  sense  aud 
ttometimes  the  light  sense;  4th,  we  inquire  into  the  function  of 
the  muscles  as  to  their  adduction  and  alKluction,  etc.,  both  for  par- 
allel axes  and  during  convergence  for  the  working  point,  and,  5th, 
we  investig:ite  the  accommodation. 

When  examining  visual  acuity  we  are  obliged  to  correct  errors 
of  refraction,  and  to  discover  them  we  have  various  metbods  aXi 
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THE  OPHTHALMOSCOPE. 


The  invention  of  the  ophthalmoscope  by  Helmholtz  in  1851, 
was  the  result  of  a.  careful  study  of  the  conditions  which  oi*dinari1y 
prevent  the  pupil  from  emitting  light  from  the  eye,  or  why  it  looks 
black.  He  demonstrated  that  this  accoitUti  with  well-known 
laws  of  optics,  of  which  one  is  that  light  passing  through  a  lens 
follows  the  same  lines  both  when  e»terin;f  and  when  returning, 
in  case  any  can  return.  Hence,  with  a  pupil  not  larger  than 
four  millimetres,  an  emergent  beam  is  very  small  and  must  go 
straight  to  the  luminous  source  in  a  path  so  narrow,  that  an  ob- 
server will  not  be  able  to  catch  it,  without  screening  oil  the  light 
with  his  head.  If,  as  Loring  has  pictured,  an  observer  look  through 
a  lube  traversing  a  candle  flame  held  close  to  his  own  eye,  he 
can  then  catch  light  reflected  from  another  eye.  Helmholtz's  de- 
vice was  to  i*eflect  the  light  by  a  transparent  mirror,  consisting  of 
three  slips  of  plane  glass.  He  set  them  at  ths  angle  of  greatest 
polarization,  so  as  to  reduce  the  dazzling  effect  of  reflection  from 
the  cornea.  Ruetc,  in  1852,  proposed  a  pLTforatcd  metallic  mirror. 
All  the  optical  principles  involved  were  fully  discussed  by  Helra- 
loltz    (see  "  Physiologisclie  Optik,'*  18ti7),  and  it  has  been  left  to 

tiers  to  improve  practical  details  and  working  instruments. 

The  min-oi*s  are  either  plane  or  concave.  Tlie  latter  usually 
have  a  focus  of  about  seven  inches;  for  special  cases  it  maybe 
shorter.  The  mirror  need  not  be  large,  as  Wadsworth  has  shown, 
for  the  useful  part  is  very  near  the  sight  hole.  The  latter  should 
be  about  'H  to  4  mm.  in  diameter. 

Artificial  light  is  commonly  used,  while  by  proper  arrange- 
ments, sunlight  can  be  employed. 

There  are  two  methods  of  examination,  viz.,  the  direct  and  the 
indirect,  or  that  with  an  upright  image  and  that  with  an  Inverted 
image. 

In  employing  the  direct  method,  it  is  obvious  that  the  surface 
commanded  by  the  eye  of  the  observer  will  be  most  extensive  if  the 
mirror  be  as  close  as  possible  to  the  patient,  just  as  we  would  peep 
into  a  room  through  the  key-hole.  To  view  satisfactorily  the  fun- 
dus oculi — supposing  its  optical  structure  normal  or  as  it  is  called 
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emmetropic,  and  with  its  accoinmcxlation  suspended — the  obsorveri 
must  put  his  own  eye  into  a  state  for  reception  of  p»rallul  rays,  i.  fi.,J 
look  as  if  the  ot>je€t  were  far  away,  notwithstanding  he  knows  iif 
is  only  about  an  inch  distant.     He  can  use  but  one  eye  :  what  the 
other  sees  must  be  disregrardcd.  or  it  must  bo  closed.     The  practical 
details  are  a.s  follows: 

We  darken  the  room  and  use  a  single  lig-ht — an  Argand  gaa- 
bumeror  a  students  lamp.  The  object  to  be  sought  for  is  the 
optic  disc,  and  the  patient  is  biddt?n  to  look  straight  forward,  while 
the  observer  looks  in  from  the  tempoi*al  side  at  an  angle  of  about 
15°.  For  the  examination  of  the  left  eye  the  ol>ser\'er's  left  is  used. , 
and  for  the  right  eye  the  observer's  right;  the  placse  of  the  lamp 
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being  sliifted  and  the  instrument  put  hito  tlie  corresponding  hand;  i 
the  observer  comes  as  close  to  the  eye  as  possible,  and  this  niay  be 
within  one  inch  or  even  witliin  fifteen  miUimeti'cs.    If  now  the  eyes 
of  both  be  normal  in  infraction,  and  in  both  the  accommodation  bc< 
entin.'ly  at  rest,  the  details  of  the  t've-ground  will  be  wisily  s«_«*n. 

Tht*other  method, called  the  indirect, or  htj  the  inverted  iinatjtft 
is  aa  follows:  the  obsen-er  holds  the  mirror  twelve  op  fourteen 
inches  from  the  patient,  and  brings  before  the  latter's  eye,  and 
within  two  inehe.*;  of  it,  a  biconvex  lens  of  two  and  one-half  inches 
focus.  This  lens  condensi-s  the  light  from  the  mtiTor,  and  also 
collects  the  emergent  liglit  into  an  inverted  image  which  lies  at 
about  two  and  one-half  inches  from  the  lens,  between  it  and  the 
miri'or.  The  obsei-vt-r  examiiU'S  this  aerial  image,  and  not  the  eye. 
It  is  bright,  small,  and  i?nvcrs  a  larger  surface  than  is  to  be  seen 
with  the  indirect  method,  and  shows  better  the  relation  of  the  parts. 
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To  know  whci-e  to  dii-ect  tlic  ligrht,  the  observer  should  keep  both 
his  eyes  open,  and  rest  the  upper  edjtrt?  of  the  mirror  on  the  inner 
end  of  the  brow.     When  he  has  thrown  it  on  the  eye,  he  will  be 
altrat'ted  and  embarrasse<l  by  the  reflection  from  the  cornea.   This 
annoyance  is  greatest  when  the  region  of  Ihe  macula  is  under  in- 
spwiion.    One  Iwu-ns,  after  a  time,  to  look  beside  this  reflection 
and  jtriion^  it.     Wlien  usiri^  the  indirect  method,  ihe  biconvex  lens 
furnishes  in  addition  two  reflections  of  the  mirror  as  small,  round 
spote,  and  these  are  grolten  out  of  the  way  by  givmg  it  a  slight  in- 
clination.  In  this  kind  of  oxnmination  the  corneal  reflex  sometimes 
seenis  to  cover  the  whole  Held.    A  little  change  in  the  position  of 
the  lens  or  mirror  will  remove  it. 
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Tlie  direct  method  of  examination  presents  fewer  diflflcultiea  of 
instrumentation  tban  does  the  indii-ect  method,  but  it  offers  a  more 
roinplicatiMl  problem  than  the  other,  because  the  refractive  condi- 
tion of  the  eye  must  be  lietiTniined,  and.  if  erroneous,  must  be  cor- 
cte<l  by  proper  glasses  before  the  inspection  of  the  fundus  can 
ike  place.  Wliat  in  the  bepinninsr  is  a  dilllcully,  becomes,  after  a 
lime,  a  most  valuable  quality  of  the  direct  methwl. 

What  is  th4?  extent  of  field  and  what  thr  magnifying-  power  by 
|1,h«^se  respecti\*e  methods?  It  is  assumed  that  both  observer  and 
observed  have  normal  eyes,  whose  iKHlril  point  is  16.fi  mm.  from  the 
L'tina.  With  the  direct  method  the  extent  of  field  may  Iw  thus 
Ist^ited :  If  the  observer  could  make  his  own  nodal  point  coincide' 
Iwith  the  anterior  principal  focus  of  the  patient's  eye,  he  would  havo 
[a  field  pqnal  in  size  to  the  pati»nt'a  pupil.  This  would  bring  the 
[«ye9  within  about  T  mm.  of  each  other,  whicli  is  not  feas\b\e.    A.t 
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the  nearest  approach,  with  a  pupil  of  4  mm,  we  have  a  field  of  about 
2  mm.  or  practically  what  covers  the  diameter  of  the  optic  disc 
Another  limitation  is  the  size  and  form  of  the  li^ht  employed.    "Wfl 
Hee  its  image  on  the  fundus  long  and  narrow,  and  the  big^r  it  isj* 
the  lari^er  the  illuminated  space.    It  follows  that  we  can  view  only 

a  very  small  portion  of  the  fundus  at  a 
time.  The  magnifying  power  will  be 
that  of  a  lens  about  15  mm.,  or  |  inch 
focus,  and  the  distance  from  the  eye  is 
unimportant.  It  may  be  stated  in  terras 
of  angles  or  by  a  conventional  linear 
standard.  By  the  former  it  will  be  5"  43', 
by  tlu'  latter,  taking  10  inches  or  250  mm. 
as  the  distance  of  distinct  vision,  it  will 
be  15  times,  if  we  t^ike  12  inches  or  300 
mm.  as  the  standard,  we  have  IS  times 
ma^nifyin^  power.  ■ 

By  Uie  indirect  method  the  extent  of 
field  is  determined  by  the  diameter  of  the 
objective  lens  and  its  foc^l  length;  the 
latter  being  the  more  important.    If  this 
be  2i  inches  or  60  mm.  focus,  and  the 
diameter  be  1|  inches  or  30  mm.  the  ex- 
tent of  field  will  be  8  mm.  diameter.   This, 
however,  is  not  ivaliztsl    because  of   the 
shape  and  size  uf  the  gas  or  other  light-. 
It  amounts  to  about  5  diameters  of  tho. 
disc.      Magnifjnng  power  is  also  deter 
mined  by  the  focal  length  of  the  objective 
lens.      With  one  of  2i  inches,  we   hav« 
about  4  times,  with  a  lens  of  3  Inches  wa 
have   5  times.    That  is,  the  weaker  the' 
lens  the  greater  the  amplification;  at  the^ 
same  timethesmaller  the  field. 

Intensity  of  illumination  is  brighter 
with  the  mdirect  than  with  the  direct 
method. 

To  be  prepared  for  tho  various  refrac- 
tive en*ors  which  will  be  met,  and  alsoj 
to  corivct  such  as  may  belong  to  the  ob- 
server, a  series  of  convex  and  concave  glasses  are  plac*Hi  behind  the 
mirror.  In  the  early  instruments  these  wei-e  few  in  number  and  thftl 
mechanical  parts  simple.  But  as  the  value  of  the  instrument  in  diag- 
nosticating refractive  erroi-s  became  moro  fully  appreciated,  the 
number  of  glasses  has  been  increased  and  the  mechanism  for  them 
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more  complex.  Ko  one  lias  cultivated  this  kind  of  improvement 
more  successfully  than  Lonng,  yet  there  are  many  other  good  de- 
tNjes,by  Coupiir,Nettleship,  Jackson  and  others.  A  moderately  com- 
plete set  of  g'tasses  IS  indispensahle,  evon  though  accurate  diagnosis 
of  rdractivc  errors  is  not  suughL  Without  them  one  will  often  bo 
Dmited  to  the  use  of  the  mverted  image  in  studying  the  pathologri- 
lal changes  of  the  fundus.  In  medical  ophthalmoscopy  this  would 
fie  a  serious  hindrance  to  a  just  appreciation  of  chan^^es  in  the  optic 
nerve  and   retina.     Fig.  19  shows  a  simple  style  of  instrument 
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rith  8  concave  and  7  convex  lenses.    Still  another,  by  Lorin^  (see 
ar.  30),  gives  24  concave  and  23  convex  by  interposing  a  quadrant 
on  which  arc  strong  plus  and  minus  glasses,  and  the  series  is  still 
I  farther  enlai-ged  by  using  what  are  called  half  numbers. 

Another  arrangement  has  been  introduced  by  the  writer  to  en- 
Fable  an  ol>st»rver  to  command  the  series  of  lenses  without  removing 
the  instrument  from  his  eye.     This  is  donu  by  cog-wheels  playing 
upon  two  discs  which  contain  the  lenses,  and  besides  a  full  series 
rof  spherical  glasses,  cylindric  glasses  from  the  spectacle  box  can  be 
I  inserted  in  a  spring  clip.     See  Fig.  21,  p.  45. 
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A  long:  handle  i»  a  decided  coii  vcnicucc  unless  a  patient  is  in  \>&^» 
when  till*  ivory  portion  may,  if  nctxifu),  he  unscit^wed. 

Another  form  of  opUlti;ilmoiic-ojtu  is  the  bmocular  (Giraud-Te**" 
Ion)  which  jurives  stereoscopic  etieut  and  is  available  only  for  ttkC 
invei-tf^d  imau^'.     It   is  strliloin  cmployw].    There  arct  fixed  or  dem- 
onstrating' oplithiihiioscopes,  Liebi-eicli,  Cusco,  etc.     Burke  substi- 
tuted a  concave  niii-ror  for  the  convex  lens  in  getting  the  inverted 
ima^'t'  and  t"'*'"^  trreater  magnifying  power. 

In  learning  to  use  the  ophthahnoscope,  the  first  requirement 
that  both  parties  lay  aside  ali  efforts  of  accommodation.    The  pa-l 
tient  usually  dO(?s  thin,  iHt-^vuso  he  has  no  object  to  inspect,  and  his  I 
eye  is  da^/led  by  Hie  ^^lare;  yet  too  much  de|H'ndence  cannot  safely'^ 
be  placed  on  this  assumption,  as  will  be  dwelt  upon  hereafter.    The 
inexperienced  observer  never  does  this,  but  looks  as  he  alwa>-s  J 
would  at  a  near  object,  and  not  as  he  would  at  a  distant  one — inH 
other  words,  he  rails  in  play  his  accominudation.     To  prove  thift 
and  to  enable  him  tosi^e,  lie  may,  when  using  the  direct  method,  pulj 
behind  the  iniri*or  a  concave  ^lass  of  10  inches  focus.    Then  he  will 
see  the  bottom  of  the  eye,  just  as  he  would  ix*ad  a  book  ten  incho 
away.     But  let  liim  weaken  this  ^lass  to  20  Inches,  and  again  hfl 
will  ftee;  and  then  to  40  inches,  and  perhaps  he  still  will  see.    Hit 
l»roh|i<m  is  to  see  clearly,  without  any  glass  and  with  no  elTort" 
He  nnisl.  cultivate  this  habit.     Let  him  practise  looking-  with  a 
convtix  glass  of  B"  focus  befoi*e  one  eye  at  a  page  7i  inches  awayifl 
or  lis  mncli   farther  as  he  can  read,  keepini;  the  other  eye  open, 
lit' will  llnally  Ilud  whether  he  can,  at  pleasure,  utterly  abandon 
accommodation,  or  what  fraction  of  it  he  is  obliged  to  use.    What<^ 
ever  that  may  he,  he  is  to  allow  for  it  as  his  personal  equation  of^ 
error.     If,  liowever,  the  observer  do  not  have  normal  eyes,  he  must 
put  behind  the  miiTor  the  glass  which  corrects  his  sight  for  dis«fl 
tance.  plus  or  minus  the  glass  which  his  habit  of  accommodation" 
co)]i|h^Im  him  to  eiuph\v.     Then  he  is  in  position  to  examine  abnor^ 
nial  eyi'M.     In  doing  this  he  will  have  to  add  to  his  correctiug-glass,* 
or«ubtract  from  it,  the  glass  wbich  con*ect«  ihe  error  of  the  pa- 
tient's eye.    On  a  later  page  a  slight  modilication  of  this  statement 
will  be  made,  and  more  details  luenliuned. 

The  following  methotl  of  conducting  un  examination  is  suggest 
Bfl  beln^  sura  to  cover  all  the  points  of  a  case. 

First,  ilhnninate  the  eye  with  the  nurror  from  a  distance  of  six-< 
Immw  or  i'ight-4.'eii  inches,  and  let  the  liglit  play  fi*om  side  to  side  over! 
the  cornea,    Tliis  will  show  opacitii's  in  the  cornea  or  lens  and  thai 
degree  of  luminosity  of  the  fundus.     If  the  eye  be  of  decidedly  ab- 
normal rufraetion  or  ametropic,  retinal  blood-vessels  will  be  visible. 
They  may  indicate  that  I  he  eye  is  either  near-sighted  or  far-sighted.  J 
If  Uie  fonner,  the  vessels  will  move  in  a  direction  opposite  to  the] 
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motion  of  the  obsen'er  as  he  moves  his  head  from  side  to  side,  while 
for  far-sif?hlcdness  the  vessels  will  move  in  the  same  direction  with 
the  motions  of  the  obsen'cr. 

Haviny  this  preliminary  idea  of  the  state  of  the  eye,  the  bicon- 
vex or  objective  lena  may  then  be  put  up  for  the  inverted  ima^e. 
The  lens  is  held  by  the  thumb  and  forefinger,  while  the  little  fln^r 
takes  a  support  on  the  edgx;  of  the  temple.  To  find  the  nor\'e,  say 
in  the  rig-ht  eye,  let  the  patient  look  at  the  observei*'s  left  ear  and 
vice  versa;  or  look  straight  forwarrl  while  the  observer  mox'es  IS'* 
to  the  temporal  side.  The  lens  is  to  be  moved  a  little  from  side  to 
side,  which  of  course  carries  the  imaye  with  it;  and  it  will  be  noticed 
that  parts  upon  deeper  planes,  as  in  the  case  of  excavation  of  the 
optic  ner\'e,  have  a  preatcr  range  of  movement  than  do  the  more 
superficial  pails.  Fur  instance,  the  edge  of  the  ner\-e  will  move 
less  extensively  than  its  bottom  if  there  be  excavation.  The 
Uttl«  linger  may  be  allowed  to  press  on  the  eye,  at  the  same  time 
lifting  the  lid,  and  thereby  determine  whether  a  little  increase 
of  tension  will  cause  pulsation  of  the  retinal  vessels.  After  inspect- 
ing the  nerve,  the  patient  should  be  riircct«d  to  look  in  every  direc- 
tion, to  bring  all  parts  of  the  eye-ground  into  view.  The  reg-ion  of 
the  macula  will  also  be  noted,  although  this  will  often  not  be  well 
seen  unless  the  pupil  has  bi-en  dilated. 

Next,  the  eye  should  be  inspected  by  the  uprig-ht  image,  the  ob- 
server coming  so  close  lo  the  face  as  even  to  touch  it,  and  bringing 
the  light  to  th«  rt-quisite  position  to  permit  close  appixiacli.  Now, 
it  will  be  needful  to  put  behind  the  mirror  such  glasses  as  neutral- 
ize refractive  errors,  and  the  details  of  the  fundus  will  be  more  fully 
appreciated,  besides  learning  what  is  the  state  of  refraction.  I  do 
not  mean  to  be  understood  as  intimating  that  the  dia^osis  of  the 
state  of  refraction  will  easily  be  made  by  the  beginner — on  the  con- 
trary, he  will  meet  not  a  few  difflculties;  yet  these  maybe  sur- 
mounted by  moderate  ability  and  perseverance. 

After  having  studied  the  bottom  of  the  eye,  a  strong  convex 
lens,  say  of  three  inches  focus,  may  be  put  behmd  the  mirror  to 
enable  one  to  inspect  the  crystalline,  the  anterior  part  of  the  vitre-i 
ous,  and  the  cornea,  the  patient  being  told  to  look  in  different  dircc-j 
tions,  to  throw  into  view   the   periphery  of  the  lens  or  vitreous! 
opacities  not  in  the  field.     iL  will  be  well  to  turn  down  the  light  to 
got  a  view  of  very  faint  opacities  in  any  of  the  media  and  one  will 
look  from  various  distances,  by  doing  which  the  magnifying  power 
will  be  altei'ed.     Pinalh*,  turn  the  patient  to  face  the  light  and  use  i 
the  focal  illumination  already  described  (page  36).     Of  course,  re- 
gard must  be  had  to  the  sensitiveness  of  the  patient's  eye  and  its  | 
liability  to  injury  by  intense  light.    Very  rarely  does  any  result, 
and  this  is  specially  true  of  lesions  of  the  optic  nerve,  retina,  and 


choroid.    In  verj-  many  cases,  only  the  direct  method  need  bo  used, 
and  to  the  fundus  as  thus  seen  we  will  now  call  attention. 

The  Fundus  Ocitli  as  seen  by  the  Ophthahiwscope,  and  eape^ 
dally  by  the  uprirjht  image, — The  larger  the  pupil  the  easier  and 
more  complete  will  be  an  examination^  but  one  will  seldom  need  to 
useatropia.  IT  mydriasis  is  I'equiredj  a  4^  solution  of  cocaine  will 
Qsually  give  sufflcient  enlargement  in  20  or  30  minutes  and  it 
pftsses  in  a  few  hours.  The  object  first  sought  is  the  optic  nerve, 
vfaicb  appears  as  a  circular  disc  on  which  the  retinal  vessels  are 
in.  For  the  rnrognition  of  the  anatomy  of  the  nerve  compared 
^th  its  ophthalmoscopic  picture  see  Fig.  22.  Its  color  varies 
frona  pinkish-white  to  deep  red;  oftenn  the  whole  surface  is  not 
of  the  same  hue,  a  part  beinff  red  and  the  rest  pale,  and  this  may 
be  respectively  the  najiHil  side  contrasted  witli  the  temporal  side, 

■  or  the  circumference  contrasted  with  the  centre.  The  whiter 
parts  reflect  light  more  brilliantly  because  they  are  sunken  and 
concave,  and  the  paucity  of  fibres  in  the  depre^sscd  part  favors 

■  Ihe  penetration  of  light  to,  and  it.s  reflection  from,  the  lamina 
cribrosa.  The  depression  or  so-called  excavation  often  found  in  the 
nerve  may  be  centi'al  and  small,  or  in  fxteut  it  may  exceed  half  its 
diameter: — it  may  be  a  slope  on  the  temporal  side,  or  more  rarely 
■downward ;  or  the  out^r  half  may  be  almost  flat  and  below  the  level 
<jf  the  inner,  like  a  step.    The  nerve  is  sometimes  a  true  papilla,  and 

»the  highest  part  may  he  central  or  on  the  nasal  side.  In  all  cases  the 
tissue  is  translucent,  so  that  one  looks  thi'ougha  depth  of  substrance, 
and  the  limit  of  inspection  is  the  lamina  cribrosa.  The  latter  when 
seen  is  densely  white,  and  is  often  mottknl  with  dark  spots.    As 

»'  the  nen'e-ttbres  come  through  its  meshes,  the^*  lose  their  neuri- 
lemma and  become  transparent  axis  cylinders.  The  nerve  is  some- 
times  oval,  with  its  long  axis  vertical,  and,  even  when  truly  cii*cu- 
lar,  may  by  i*eason  of  astigmatism  seem  to  be  oval  in  any  direction. 
It  sometimes  has  an  irregular  outline.  The  border  is  well  defined, 
being  sharply  cut  by  the  edge  of  the  choroidal  aperture,  and  oft^-n 
a  black  pigment  tieposit  extends  more  or  less  about  it.  Sometimes 
the  choroidal  opening  is  appreciably  larger  than  that  in  the  sclera, 
and  a  narrow  ring  of  the  latter  is  to  be  oKserved.  If  the  optic 
fibres  are  heaped  together  in  a  certain  space,  they  will  be  easily 

I  recognized  as  they  cross  the  edge  of  the  disc  and  extend  into  the 
retina,  sometimes  to  a  considerable  distance.  In  eyes  deeply  pig- 
mented, the  optic  nerve  is  always  by  contrast  more  i-ed,  and  the 
nerve-flbres  are  more  distinct.  Sometimes  they  make  a  complete 
fringe  or  aureole  of  hair-like  radiating  lines. 

The  conspicuous  feature  of  the  nerve  is  the  network  of  vessels 
which  appear  upon  it.  They  emerge  and  enter  near  its  centre,  and 
present  many  varieties  of  arrangement  and  subdivision.    AsvQgVa 


48 


BIHEAHES  OF  THE  BYS. 


riy    ^ 

I 

osfll 


arterial  trunk  usually  comvs  up  from  the  bottom  of  the  disc  and 
sends  branches  abo\'e  and  below,  the  veins  taking  a  course  nearly 
parallel  with  the  arteries.    It  would  ho  useU^ss  to  attempt  to  d 
scribe  all  the  varieties  which  the  vessels  present.    The  dia^ra 
from  "Leber  (Fi^.  '.'3)  gives  the  vessels  and    their  nomenclatu: 
Besides  these  main  branches,  there  are  many  finer  twijtrs  whic! 
pass  froin  the  nerve  in  the  horizontal  meridian,  and  they  are  mosi 
numerous  on  the  temporal  side.    The  number  of  the  vessels  on  the 
disc  is  exoeedinply  vnriotis,  and  sometimes  the^*  spring  forward  m 

large   curves  and  take  a 
sinuous    course,    or    may 
even   curve   around   each 
other  in  complete  or  par- 
tial   spirals.     Such    pecu- 
liarities will  have  relation 
to  the  vascularity  of  the 
general  system,  and   due 
allowance  must  be  made. 
Sometimes    the  walls    of 
the  arteries  are  of  uniisuaL 
thickness    for    a    certaii 
distance  beyond  the  dis 
and    then     Uiey    have 
whitish  Iwrtler. 

At  the  region  of  th^ 
yel  low  spot  thei-o  are  never 
an>-  iaige  vessels,  but  it 
will  be  seen  that  from  the 
tranK\ersi'  branches  above 
and  ht'low  umuerous  small 
Ivvigs  are  sent  (Utv\u  which 
run  almost  to  the  fovea. 
So  flnc  are  these  that  for 
a  long  time  it  was  declared 
that  the  region  of  the  macula  was  the  most  poorly  supplied  w)th.j 
vessels.  This,  however,  is  erroneous,  as  has  l)een  slmwn  by  Nettle 
ship.  Becker,  Loring,  and  others.  Nettleship  says :  "  On  comparing"! 
ditferent  parts  of  the  retina,  I  Hnd  that  while  in  an  area  of  j(V« 
square  inch  in  the  yellow  spot  region,  forty  complete  capillaiy 
meshes  can  be  rminted,  not  more  than  froii»  six  to  nine  are  inrluded 
in  the  same  area  at  a  spot  -^  inch  behintl  the  onv  serrata,  the  mjec- 
tion  hping  equally  complete  in  Iwth  places.  The  area  of  thc/fn>eafl 
centralis,  which  is  dvstituU^  of  vessels  m  the  .siwcmieii  her«  figured,  is 
equal  \a>  about  ^ |Vo  square  mch,  and  is  im'guiarly  oblong.  It  is 
Bcarcpl,y  larger  than  the  single  capillary  meshes  at  the  ora«ernj(a. 


i-'i'  <    i<|>ltc  Dt-rv**;  V,  tUv  tiil*-rifi«riiinl  •tpaoe;  /,  larrthin 

r,  poMU'Jtiir  rltlarv  iuUtu-m:    >.  S.  sL-It-m:    ('A. 
.   .       |-i*lilin;  f,  7".  r<.'iii1tnoii^  or  bi'l^^rol   Hmr;    />,  f. 
<;li<jruiiliU  rliiit:  ''.  ttptiu  papilla. 
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bother  frequent  aDoiualy  is  that  a  vessel  may  come  out  at  the 
mai^n  of  the  optic  nen-e,  or  at  a  point  Iwyond  the  tnarg"in,  and 
pi  back  to  the  retina.    These  have  been  called  cilio-retinal  vessels 
(see  Nettieship:  "  Royal  London  Oph.  Hosp.  Reports,"  vol.  ix-,  part 
?.p.  161,  December,  1»77).     Mr.  N.  found  one  such  vessel  in  a  micro- 
scopic examination  of  the  optic  nerve,  anci  proviHt  that  it  passed 
fpom  the  sclera,  at  the  level  of  the  lamma  cribrosa,  into  the  nei*ve 
and  to  the  retina,  and  such  vessels  seem  in  all  cases  destined  to  the 
supply  of  the  region  of  the  macula  liitea.     The  opportunity  of  see- 
ing them  is  most  often  ^ven  in  the  choroidal  crescent  of  myopic 
eyes. 


I 
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F)e.  SS.— Blood  TMseli of  ctw  R«11di.    an*,  Arteria  noMtlliiniperlor;  nntartftrlanMalUlnhftor; 
'  ats,  tM,  srtarlA  t^mporaltit  superior  ivnd  loferlur:  xm».  vni.  veua  tuuialw  itupertur  and  Itiferlor:  ttMU 
tit,  «eo«  tempormlb  Mipvrlor  and  torpnur;  aiiM,  raw,  arteiia  et  T«Tia  iQMUiuia;  am,  vm,  art«ria  «i 
~  MA  lUAeulara. 


The  retina  is  to  a  slifrlit  degree  discernible  as  a  tissue,  nolwith- 

I  standing  it-s  transparency,  and  near  the  disc  its  optic  ner^'e-laye^ 

usually  appears,  with  greater  or  less  conspicuousnuss,  as  fine  hair- 

I  like  lines  radiating-  from  the  margin.    Above  anil  below  ihey  are 

■  most  marked,  and  they  cluster  around  the  principal  vessels.    The 

visibility  of  the  retina,  as  well  as  the  tone  of  the  fundus,  depends 

chiefly  on  the  quantity  of  pigment  in  the  epithelium  and   in  the 

choroid.     In  blue-eyed  persons  the  retina  swms  very  transparent, 

and  the  fundus  of  a  brilliant  red.     In  dark-eyod,  and  especially  m 

rk-skimied  persons^  neg-roes.  IndianR,  etc.,  the  retma  seems  opal- 

3t.  and  the  hue  of  the  fundus  is  dull,  anil  of  a  dun  or  tatv  coVot, 
4 
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The  pig-mentation  is  always  deepest  about  the  centi*al  region,  he- 
cause  the  epithelium  is  more  saturated^  while  the  remoter  parts 
permit  the  choroidal  vessels  to  be  seen  as  light-red  stripes  witli  ir- 
regrular  islets  of  pigment.  The  surface  of  the  retina  sometimes 
shows  a  rtashy,  silvery  retlection,  which  glances  along:  the  vessels 
»nd  plays  about  the  macula  lutea.  It  alters  m  place  and  form,  on 
the  slightest  movement  of  the  eye  or  of  the  mirror,  and  the  spot 
which  it  has  left  has  a  perfectly  normal  look.  This  is  seen  in  dark 
eyes  and  in  yoimgchildi-en  most  frequently.  It  is  not  patholog-icaL 
Another  phenomenon  is  a  circle  which  sometimes  appears  at  the 
middle  of  the  fundus,  around  the  fovea  as  a  centre,  and  has  a  diam- 
eter varying  from  one  to  two  discs,  as  seen  by  the  up?'ight  image. 
This  is  also  visible  by  the  inverted  method,  and  is  evidently  an 
annular  rellection.  Probably  in  these  cases  the  source  of  reflection 
is  the  membrana  llmitans.  The  reason  why  the  macula  should  be 
the  special  seat  of  such  appearances  is  its  convexo-concave  surface. 
The  fovea  centralis  often  shows  as  a  small  glistening  dot,  more  or 
less  completely  circular  as  the  light  plays  over  it.  Its  concavity 
lavoi-s  its  action  as  a  reflector.  In  a  myopic  eye,  where  tliis  w^s 
seen,  I  have  obser^•cd  it  to  be  most  brilliant  befoiv  the  perfectly 
con-ecting  glass  was  employed,  and  that  when  this  was  used  it  dia-j 
appeai-ed  almost  entirely. 

It  has  been  said  that  the  arteries  of  the  retina  are  smaller  and 
brighter  tlian  the  veins.    It  must  be  added  that  they  exhibit  a  well-j 
defined  line  of  light  along  their  centre,  which,  in  the  veins,  is  mud 
less  consj)icuou3.     This  is  an  optical  I'fTert  whose  cause  has  beer 
disputed,  and  a  most  valuable  paper  upon  it  was  published  by  DrJ 
Loriug  in  Tr.  Am.  Oph    Roc.,  1973.    That  it  is  due  to  the  refractive 
action  of  the  column  of  blood  in  the  vessel  condensing  the  light 
which  passes  through  it  and  is  again  rellecti?d  from  the  underlying^ 
surface,  has  been  proved  to  myself  by  two  cases.    In  one  of  thet 
there  w^as  an  effusion  of  blood  l>eneath  the  choroid,  which  made 
dark  patch.    This  was  crossed  by  a  vein  on  which  no  llght-streak_ 
was  present  while  it  traversed  this  dark  surface,  but  where situatec 
upon  the  normal  choroid,  the  usual  streak  was  distinct.    As  the^ 
blood-patch  iH^came  absorbed  and  a  wliiU*  scleral  surface  came  to 
view,  which  was  caused  by  rupture  of  the  choroid,  not  only  did  the 
vessel  recover  its  usual  light-streak,  but  this  became  much  morej 
decided  than  upon  the  adjacent  portions  of  the  vessel.    A  seconc 
case  bearing  on  this  point  was  one  of  extreme  colloid  deposit  upon 
the  choroid,  having  all  the  brilliancy  of  the  most  marked  patches  ofj 
fatty  degeneration,  as  found  in  albuminuric  retinitis.    This  glitter 
ing  surface  was  about  two  discs  long  and  one  disc  wide,  and  was 
behind  one  of  the  transverae  retinal  arteries.    As  the  artery  crossed 
this  spot,  the  whole  vessel  was  a  bright  ribl>oTiof  light — the  central 
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streak  being  Jntensifled  and  widened  so  as  to  equal  the  diameter  of 
the  vessel.  On  either  side  of  this  spot  the  artery  had  the  usual 
appearanee.  It  is  therefore  evident  tliat  the  li^ht-streak  depends 
chiellj'  o»  the  reflecting  properties  of  the  surface  over  which  the 
vessels  pass,  and  on  the  natui*e  of  the  blood-column.  Tliat  .some 
reflection  comes  from  the  surface  of  the  vessel  is  true^  but  it  is  ex- 
cessively slight,  as  proved  by  uiy  first  case  while  the  blood-patch 
was  fresh  and  dark.  Tlie  *'  Uglit-streak  "  is.  therefore,  a  phenome- 
non of  ivfraction  and  reflection,  and  the  li^lit  must  pass  tlirough 
the  vessel  from  in  front  and  (HMietrate  to  the  sclera,  to  be  then  re- 
flected from  the  latter  and  ag^in  acted  upon  by  the  blood-vessel, 
which  condenses  it  into  the  bright,  luminous  streak.  This  is  essen- 
tially the  view  lli-st  announced  by  Lorin^  (see  "Trans.  Amer.  Oph. 
Soc,"  1S81).  Davis  coincides  with  Loring's  explanation,  having?  re- 
pealiKl  liis  experiments  by  letting  the  blood  from  the  caix>tid  of  a 
cat  flow  through  line  glass  tubes  {Arch,  of  Ophih.  XX.  1.,  1891). 
8tory  discusses  the  matter^  and  agrees  with  an  opjiosing  theory  of 
SchmOIer,  Oj»/(//»<i/.  AVrr'tfMr,  April,  189'J;  while  Dimmer  is  quoted 
by  Story  in  favor  of  a  totally  dilTerent  theory,  viz.:  that  the  reflex 
in  the  veins  is  from  the  surface  of  their  blood  column,  and  in  the 
arteries  Is  from  the  axial  part  of  the  blood  stream  {Ophili.  Revieiv, 
May,  1811'-*}.  My  observations  above  ijuoted  have  not  been  noticed 
by  the  writer  mentioned,  and  ray  views  remain  unchanged. 

Pulsation  of  the  veins  upon  the  optic  disc  is  quite  common.  It 
ts  explained  by  Donders  as  the  efTect  of  the  arterial  t^insion  com- 
municated to  the  veins  thi*ough  the  vitr<"ous,and  causing  pulsatoiy 
movement  on  tlie  optic  disc,  because  here  ihe  column  of  venous 
bloiKi  is  just  escaping  from  the  lnti*aocular  pressure.  It  is  most 
apt  to  be  seen  when  the  veins  are  large.  Schoen  was  able  to  study 
this  in  a  patient  whose  pulse  was  only  16  to  23  per  minute.  He 
concluded  that  the  venous  pulse  is  merely  the  effect  of  the  pulse  of 
the  artery  upon  the  vein  as  llie  two  vessels  lie  in  juxtaposition 
in  the  optic  nerve. — Kltn.  Jifuiiatabldtter  {Z<'hender),  Sept.,  1881. 
Pulsation  of  the  arteries  occurs  when  the  intraocular  pressure  rises 
to  an  abnormal  degree,  or  in  cases  of  disease  of  the  heart  {aortic 
valvesjor  large  vessels,  and  under  some  other  morbid  circumstances. 
Puls:ilion  of  both  arteries  and  veins  can  always  be  caused  by  pn»s- 
sun*  with  the  fUiger,  and,  if  it  be  made  veiy  strong,  the  circulation 
can  be  entirely  suspended. 

In  obsej'\-ing  the  fundus  closely,  if  the  tissues  are  normal  and 
the  ivfraction  perfectly  corrected,  the  retinal  epitheliinu  is  seen  as 
a  gTjmular  surface,  like  the  flnest  emery-i)aper,  and  its  molt*cular 
look  is  perfectly  distinct.  A  few  glistening  dots  arc  sometimes  seen 
near  the  macula,  which  appear  to  have  no  special  importance. 
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The  fovea  centralis  is  always  the  most  difficult  spot  to  ^ 
^•especially  with  undiluted  pupil.  It  hus  u  dull,  red  look,  or  may  re- 
turn, as  above  stated,  a  ^ray  reflection,  which  may  be  a  partial  or 
complete  ring,  which  flickers  at  the  slighest  movement,  and  is  about 
one-fourth  or  one-sixth  of  a  disc  in  diameter.  In  young  persons  it 
is  widest  and  most  distinct.  '  The  very  centre  is  so  deep  in  color  as 
to  be  almost  brown. 

The  degree  to  which  the  choroid  can  be  seen  varies  with  the 
pigmentation  of  the  eye.  In  albino^'s  the  vessels  an*  visible,  even 
about  the  macula.  In  greater  degrees  of  pigmentation,  some  ves- 
sels may  appear  between  the  nerve  and  macula,  and  in  all  persons 
they  are  distinct  at  the  eccentric  parts  of  the  fundus.  They  are  of 
a  Ught  pink  hue,  appearing  like  flat  stripes,  and  have  a  curvilinear 
arrangement  and  interlacement  in  distinct  meshes.  No  distinction 
can  be  made  in  them  between  arteries  and  veins.  Sometimes  the 
j^aoe  of  beginning  of  the  vente  vorticosae  is  recognizable.  Between 
the  meshes  of  the  choroidal  vessels  the  pigment-stroma  is  seen  in 
sons  or  less  dark  patches  of  irregular  shape.  The  visible  choroidal 
els  are  always  broader  than  the  retinal  trunks.  Immediately 
around  the  optic  nerve  the  choroidal  pigment  is  often  quite  abund- 
ant over  a  coxisiderable  breadth  of  surface,  and,  as  above  said,  the 
central  part  of  the  fundus  is  overspread  with  a  uniform  la j-er,  which 
usually  completely  hides  the  choroidal  vessels.  For  verification  of 
above  description,  see  colored  plate  at  the  back  of  the  book. 


CHAPTER  Y. 

GLASSES. 

Aft  we  shall  have  to  coiisidcr  tht*  proper  use  of  glasses  in  correct- 
ing errors  of  accomiiioilatioii  and  refraction,  we  may  say  a  few 
words  in  general  upon  their  varieties  and  properties. 

We  tiave  to  deal  with  glasses  of  spherical  cur\'aturc  which  arc 
convex  or  concave,  and  we  have  glasses  of  cylindrical  cur\-ature, 
also  convex  or  concave.  We  also  have  glasses  whose  surfaces  are 
plane,  hut  not  parallel  to  each  other,  viz.,  prisms.  Very  exception- 
ally glasses  ground  to  a  hyperbola  have  been  useti. 
In  spherical  glasHes  we  have  the  following  forms: 
The  convex  aiv  called  positive  or  collective  oi'  magnifying  glasses, 
H  and  are  denoted  by  the  sign  +.  The  concave  are  called  negative 
^M  or  dispersive  or  minifying  glasses,  and  are  denoted  by  tho  sign  — , 
^H     The  focus  of  a  slnss  is  the  place  where  the  rays  from  a  given  object 
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cross  each  other  on  the  axis  of  the  glass.  For  parallel  rays  the 
place  of  crossing  is  called  the  principal  focus,  and  this  is  understood 
when  no  adjective  is  used.  If  an  object  be  near  enough  to  the  lens 
to  emit  diverging  rays,  these,  if  they  cross,  do  so  at  paints  called 
conjugate  foci.  For  convex  leases  the  foci  are  real  and  positive,  and 
on  the  side  of  the  lens  opposite  to  the  object.  For  concave  lenses 
the  foci  are  negative,  imaginary-,  or  virtual,  and  on  the  same  side 
with  the  object.  But  for  convex  glasses,  if  the  object  he  situated 
at  the  principal  focus,  the  rays  after  passing  the  lens  will  not  con- 
verge, but  be  parallel;  hence  there  vnW  be  no  focus.  If  the  object 
coniQ  stUl  nearer,  the  rays  will  be  divergent,  and  the  focus  virtual. 
For  concave  glasses  the  rays  become  more  divergent  as  the  object 
appi-oaches  the  principal  focus,  and  at  this  pomt  rays  cannot  pass 
through,  because  the  diverevnce  becomes  too  great.    In  Figure  24, 
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we  have  the  principal  forms  of  lenses,  viz.:  Ihc  plancKionvcx  A,  tfte 
biconvex  B,  the  convex  meniscus  C,  also  tlie  plano-concave  D,  the 
biconcave  E,  and  the  concave  meniscus  F.  The  flrst  thi'cse  arc  all 
positive,  and  the  hist  thi-ee  are  all  negative  h*nses.  Tlie  biconcave 
and  biconvex  are  supposed  to  have  curvatures  the  same  on  each 
side,  but  this  may  not  be,  and  fre<iuently  is  not,  the  case. 

Ima^s  from  plus  (/.e., convex)  g-hisses  are  inverted  and  smaller, 
if  the  object  be  beyond  the  principal  focus.  If  the  ohject  be  at  the 
principal  focus,  no  image  is  formed.  If  it  be  nearer  than  the  prin- 
cipal focus,  the  image  is  not  real,  but  is  virtual  and  eix-ct^and  larger 
than  the  object;  the  lens  then  becomes  a  ma^tiifier  (loupe).  Im- 
ages from  minus  {i.e.,  concave)  glasses  are  always  small,  erect,  and 
virtual,  provided  the  object  be  farther  than  the  principal  focus.  If 
an  object  lie  at  or  nearer  than  the  principal  focus,  no  image  can 
be  formed. 

Cylindi'ic  glasses  are  ground  by  a  cylindric  tool,  and  have  a 
curve  whose  maximum  is  at  right  angles  to  the  axis  of  the  cylinder. 
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Sphile  in  the  direction  parallel  to  the  axis  there  is  no  curve.  Such 
glasses  cnnnol  form  images,  allhuugh  they  may  bt>  said  to  have 
foci  according  to  the  laws  of  spherical  lenses.  Cylindric  glasses 
are  shown  in  Figure  25  and  represented  with  sc^uare  outlines. 
In  practice  they  are  cut  oval  like  other  glasses.  The  axis  is  shown 
to  be  along  the  middle  of  the  curve,  and  parallel  to  the  vertical 
edge, 

77itf  Arrangement  and  Nomenclature  of  Glasses. — Formerly 
no  better  aid  could  be  had  in  choosing  glasses  than  the  advice  of 
the  optician  from  whom  they  were  purchaseJ.  At  present,  oph- 
thalmic surgeons  find  their  function  to  consist  largely  in  advice  uiwn 
this  subject.  They  require  a  trial-case  more  or  less  complete,  which 
must  contain  spherical  and  cylindnc  glasses,  both  convex  and  con- 
cave; also  prisms  from  l"  up  to  20°,  and  a  suitable  frame.  A  slip 
of  red  glass  and  an  opatiue  screen  are  usually  added.  In  giving 
numbers  to  glasses  it  was  formerly  the  practice  to  do  so  upon  the 
assumption  that  the  index  of  refraction  of  the  material  was  1.5  (1), 
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and,  for  a  double  convex  or  double  concave  g-lass  both  whose  curves 
were  alike,  the  focus  was  found  by  the  rule  that  the  focus  was  equal 
to  the  radius  of  curvature.' 

Another  embarrassment  is  the  want  of  uniformity  in  the  inch 
meiisure  among  ditTenmt  nations.  The  followhig  ari*  samples:  the 
English  inch  is  25.3  mm.;  the  Austrian  is  26.34  mm.;  the  Prussian 
is  26.15  mm.;  the  Paris  inch  is  27.07  mm.  Between  the  English 
and  the  Paris  inch  the  diflerence  is  t^.  In  thenumberiiig-of  glasses, 
therefore,  two  things  neetled  to  be  readjusted:  first,  the  error  aris- 
ing  from  regarding  the  radius  of  a  bi-spherical  lens  as  tlic  equiva- 
lent of  its  focus,  and  vice  versa;  secondly,  the  discrepancy  as  to  the 
I  standard  mesisun*.  The  latter  objection  is  overcome  by  abandoii- 
I  ing  the  use  of  ini^hes  and  employing  the  metric  system  of  expres- 
I  sion-  The  first  difficulty  is  ob\iated  by  numbering  glasses  accord- 
ing to  their  refractive  power  and  not  according  to  their  focus. 
Refnictiug  power  is  the  reciprocal  or  inverse  of  the  focus.  Thus, 
a  lens  of  30  inches  focus  has  a  refractive  power  of  ^.  This  frac- 
tion may  be  expressed  in  decimal  form  and  it  becomes  .033.  A  lens 
of  20  inches  focus  has  a  refractive  power  of  ^,  or  .05.  A  lens  of  4 
inches  focus  has  a  refractive  power  of  I,  or  .25. 

The  glasses  in  actual  use  began  at  the  numbfrs  with  long  foci, 
and  came  down  to  those  of  short  foci — that  is,  from  the  weak  to  the 
I  strong;  but  there  was  no  regularity  in  the  progression;  no  com- 
mon inter\'al  was  observed  (see  column  I  of  the  table  on  page  57). 
Now^,  for  purposes  of  scientific  stud}*,  and  for  convenience  in  exami- 
[  nations,  regularity  of  interval  is  highly  convenient,  Attcmpta 
have  been  made  to  secure  this  desideratum,  and  various  intervals 
have  been  suggested,  viz.,  the  fractions  ,[ j,  ^\^,f  g',,,  ^\,  /g.  When, 
however,  the  metric  measure  was  substituted  for  the  inch,  it  was 
also  resolved  to  establish  a  metric  interval  which  shoidd  become 
I  the  unit  of  measure  and  the  standard  of  gradation  between  nura- 
Ihts.  Facility  in  calculations,  and  uniformity,  Iwth  in  gradation 
and  in  nomenclature,  were  the  objects  sought.  The  unit  is  a  glass 
of  one  metre  foc^l  length,  which  in  English  measure  equals  39.37 
inches,  and  is  called  a  dioptry  (French  dioptrie)  (D).  In  French 
measure  it  would  be3T  Paris  inches.  But  this  interval  is  too  great, 
2Uid  therefore  the  metre  is  again  divided  into  fractions.    By  the  old 


.'  Thia  restUt«  froiu  the  formula  i^=f(^,;  in  which  F  stands  for  focus,  r  tor 
radliu  »nd  n— l  for  index  of  refraction.  If  now  r=12  and  «=1.5,  the  formula 
i  becomes  F=|77y7,=  y=13,  that  Is.  the  (ocua  is  equal  to  the  radius.  It  turns 
out  that  the  glass  now  in  use  does  not  have  1  lie  index  1 .5,  but  a  h  [gher  deip'ee 
varyintr  betwe«u  1.52  and  1.05  (Na^l).  Java!  uAsumes  it  to  be  1.54.  If  we 
nibstitaie  this  ia  the  formula,  we  have  P— ,-j^^|— iVi^U'l*  That  is,  the 
tocas  is  leas  ttuut  IS  iiiclie«,  and  very  nearly  11  inohes. 
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method  a  I«na  was  known  by  a  number  which  was  Its  radius  of 
curve,  and  this  was  assumt^d  to  b»  the  same  as  its  focal  leng-Lh.     It 
is  now  known  by  its  refi-active  power,  and  this  is  expressed  by  the 
number  of  dioptries  contained  in  it.     It  is  seen  that  a  metric  mea- 
surement of  glasses  may  be  quite  distinct  from  the  system  of  diop- 
tries.   But,  where  the  metric  system  has  been  adopted,  the  diopti*ic 
Interval  has  also  been  accepted.    Nagel  gives  in  Graefe  antl  Saemisch 
(B.  VI,,  p.  310)  the  mode  of  converting-  the  old  into  the  new  system 
of  measure.    He  assumes  the  index  of  refraction  at  1.528,  which  is 
Qemian  glass,  and  with  this  he  finds  the  equivalent  of  a  dioptry 
to  be  41.5  English  inches.     If  the  index  be  that  of  French  glass,  afcd 
1.54,  the  dioptry  becomes  42.5  English  Inches;  with  index  of  1.53  it' 
becomes  41.7  English  inches.     Nagel  proposes  tliat,  in  tninsmuting 
the  old  to  the  new  system,  40  inches  be  taken  as  the  equivalent  of 
the  dioplry,  and  with  this  Javal  concurs,  the  error  not  being  very  , 
large.    Therefore,an  SOinch  glass  =0.5D  :  40"=1.D  :20"  =2.D:16'M 
.  =  2,5  D-:  10'  =  4  D.    The  table  on  the  next  page,  modified  from 
Mauthuer,  gives  a  sufficiently  complete  series,  and  according  to 
both  systems,  accepting  40"  as  the  dioptry. 

It  is  seen  that  at  the  upper  end  of  the  scale  the  interval  between 
IClasses  is  small,  viz.,  0.35  D,  but  that  beyond  3.5  D  (11  inches)  the 
Interval  is  .5  D,  and  again  becomes  still  greater.  The  reason  for 
a  large  interval  among  the  strongest  glasses  is  that  a  slight  alter* 
ation  in  their  distance  from  the  eye  greatly  modifies  their  refract- 
ive value,  and  any  little  change  can  be  thus  effected.  The  special] 
advant;ige  claimed  on  behalf  of  the  dioptric  system  is  the  ease  with 
which  taUiuIations  can  be  made  in  adding  and  subtracting  lenses. 
Kor  instance,  put  two  positive  lenses, -|- 2  D  and -f  3  I>,  together,  I 
luid  their  rvsult  is  -f  5  D.  If  +  3  D  and  —1  D  are  xmited,  ~|-  2  D  rts 
KultH.  If  —  4  D  and  —2D  unite,  —  6  D  n^snlts.  One  nee<l  only  deal 
with  simple  numbers,  and  remember  the  effect  of  the  precedent  signs 
of  +  or  — .  If  lenses  are  to  be  united  which  are  designated  only  by 
their  foci,  the  calciilntion  must  be  made  in  fractions,  viz.,  •\-Zl>  and  I 
-f  I  U,  breome  iS  +  i*a  =  iS=TV-  -A-  lens  of  six  inches  focus  added  to 
one  of  twelve  inches  focus  \  +  iV  =  i. 

The  use  of  the  system  of  dioptrics  makes  calculations  simple,  J 
but  it  is  a  mistake  to  imagine  that  itnuikus  any  practical  difference 
In  Hi'!i*c1  iiig  glasses.  We  are  compelled  to  take  what  the  patient 
actually  m>eds,  and  whether  we  express  ourselves  in  terms  of  diop-| 
tries,  or  of  focal  length,  or  of  rt^fractive  power,  is  not  of  strenuous 
im|Hjrtaucr.  Certainly  one  dioptn*  is  too  large  an  interval,  a  half 
dioptn.'  Is  oft-irn  too  small,  and  we  may  be  obligetl  to  choose  glasses 
which  do  not  come  imtier  this  rubric  at  all.  The  essential  thing  is 
to  know  the  real  refnictive  worth  of  our  glasses,  and  whether  we 
reckon  it  in  dioptncs  or  by  other  means  is  indifferent. 
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Focu  tn 

Number  In 

Focus  in 

Number  In 

Foeosfn 

Number  Jn 
Dloptnes- 

IndMS. 

Dloptrles. 

Incbee. 

IHoptrtoB. 

bndies. 

160 

0.25 

14 

2.75 

44 

9. 

80 

0.5 

18 

8. 

4 

10. 

60 

(0.67) 

12 

8.25 

St 

10.5 

00 

0.75 

11 

8.5 

8i 

11. 

40 

1.00 

10 

4. 

Si 

12. 

S6 

(1.11) 

9 

4  5 

8 

18. 

80 

1.25 

8 

5. 

2f 

14. 

S4 

1.5 

7 

5.5 

2i 

16. 

(22) 

1.75 

61 

6. 

3i 

18. 

80 

2. 

6 

6.5 

2 

20. 

18 

2.25 

fH 

7.5 

16 

2.5 

5 

8. 

The  above  table  shows  the  fj^l^^^ses  according^  to  the  old  enumer- 
ation in  English  inches  and  their  equivalents  in  dioptries.  We  give 
below  the  dioptric  series  and  its  equivalent  in  inches. 


Inches  approz- 
imAtely. 

Inches  Rpprox- 

'ncheH  approx- 
imately. 

DIoptrlea.  D. 

DIoptrieH,  D. 

imately. 

DIoptrieM,  D. 

.5 

80 

8.5 

11 

11. 

31 

.75 

60 

4. 

10 

12. 

8i 

1. 

40 

4.5 

9 

13. 

S 

1.25 

30 

5. 

8 

15. 

2* 

1.5 

24 

6. 

6J 

16. 

2* 

1.75 

22 

7. 

5* 

18. 

2i 

2. 

20 

8. 

5 

20. 

2             • 

2.5 

16 

0. 

4i 

40. 

1 

3. 

13 

10. 

4 

Attempts  have  been  made  to  make  available  a  fewer  number 
of  glasses  than  the  list  above  given,  by  using  a  spectacle-frame 
which  may  carry  simultaneously  a  combination  of  three  for  each 
eye.  Dr.  E.  G.  Loring,  jr.,  and  Dr.  John  Green,  and  Dr.  Roosa, 
have  gotten  up  such  a  series,  and  where  cheapness  is  more  to  be 
regarded  than  convenience  it  will  answer  the  purpose.  It  must, 
however,  be  admitted  that  three  glasses  put  in  the  place  of  one 
single  glass  will  not  in  practice  be  the  same,  however  correct  the 
calculation,  because  by  six  reflecting  surfaces  the  loss  of  light  is 
three  times  greater  than  by  two  surfaces,  and  for  strong  glasses 
allowance  must  be  made  for  their  respective  distances  from  the 
nodal  point.  If,  however,  the  choice  lies  between  an  abridged  series 
and  no  spectacle-box,  the  former  alternative  is  much  to  be  pre- 
ferred.    Such  a  box  is  sold  by  Meyrowitz  Brothers  in  this  city. 

The  power  of  glasses  depends  not  only  on  their  focus,  but  on 
the  distance  at  which  they  stand  from  the  nodal  point.  This  varies 
according  to  the  depth  of  the  globe  in  the  orbit,  and  the  height  of 
the  nose,  and  the  kind  of  frame.  When,  however,  a  glass  is  worn 
At  the  anterior  focal  distance  of  the  eye,  which  is  about  13  mm. 


5U 


mSBASBS  OF  Tlia  BYE. 


from  the  cornea,  it  has  the  least  influence  on  the  size  of  the  retinal 
image — an  important  fact  flret  pointed  out  by  Giraud-Teulon  *  and 
later  by  Knupp.  But  moved  to  any  other  place  its  intluence  is  im- 
portant. At  this  position  the  visual  an^le  is  not  alLered,  but  X\\t 
linear  dimensions  ai*e  chanjijed.  Usually  the  distance  is  about  \ 
inch,  or  2  cm.  This  is  to  be  added  to  the  power  of  a  convex  lens  and 
subtracted  from  the  power  of  a  concave  lens.  The  pnwtlcal  im- 
portance of  this  fact  is  chielly  felt  among  the  stronger  glasses^J 
One  who  wears  a  S'lass  as  high  as  +  ^  finds  that  by  slipping  it  down^ 
upon  the  nose  it  becomes  stron.erer,  and  with  persons  who  use  cata- 
ract glasses  this  manoeuvre  is  often  of  advantage.  On  the  other 
hand,  if  a*'  deep"  concave  glass  is  worn, say  — },  its  power  is  dimin- 
ished by  holding  it  away  from  the  eye,  and  increased  if   pushed 
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nearer  to  it.     When  discussing  errors  of  refraction,  reference  will 
again  be  made  to  these  points. 

The  frame  in  which  trial  glasses  are  placet!  is  not  an  unimpor- 
tant matter.  There  are  many  contrivances :  some  very  elaborate 
and  likewise  heavy.  A  pattern  made  by  Nachet  in  ItiGG,  and  which 
is  now  made  by  G.  Ticmann  &  Co.,  New  York,  has  scr\'od  me  for 
more  than  twenty  years  with  great  satisfaction.  Its  various  ad 
justments  are  readily  understood  (see  Fig.  2U). 

Bi-cylindric  glasses  are  sometimes  employed  in  lieu  of  bi-spheri< 
cal  lenses  when  very  high  numbei*s  are  rrapiired,  as,  for  example, 
after  exti-action  of  cataract,.  Tliey  give  a  Hatter  field  and  less 
aberration.  In  case  a  cataract  glass  must  have  a  cylindric  surface 
amounting  to  two  or  moiv,  perhaps  as  many  as  six  dioptrics,  one 
surface  may  be  composed  of  the  c\'lindric  lonvex  surfaces  with  their 
axes  at  right  angles,  and  the  other  surface  may  be  spherical.  An^l 
illustration  is  the  following:  a  gla.ss  +  ll.O^C-f-  6.Dcl80°  is  resolved^ 


into- 


:  -h  6  Do  90°  -h  V2.Dr  180*'.     That  is  because  in  one  meri- 
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dbn-|- 17  D  and  in  the  opposite  -|-  U  D  being  called  for,  the  differ- 
ence of  6  D  is  thrown  into  one  surface  by  employing  cylinders  at 
right  angles  of  +  13  D  and  G  D,  leaving  for  the  opposite  side  h  D 
(li— 12),  to  be  thrown  into  a  spherical  form.  Such  a  lens  is  called 
"torlc;"  it  m  much  thinner  than  the  usual  sphero-cylinder,  gives  a 
Ibtterand  more  correct  Qeld^awider  visual  angle  and  better  vision. 
The  discussion  of  topic  lenses  is  found  in  an  article  by  Dr.  John 
Greeu  (Trans.  Am.  Ophtlu  Soc,  1S!>(),  p.  708).  They  are  manufac- 
Uired  by  a  few  opticians  in  Philadelphia  and  New  York. 

PRISUS  used  in  ophthalmic  practice  are  of  only  moderate  angle, 
Mually  below  C",  rarely  as  high  as  10".  R;i^s  passing  through 
them  are  deflected  toward  their  base,  and  the  apparent  position  of 
10  object  is  sln'ft<'d  toward  their  angle.  The  least  displacement 
txxars  when  I'ays  fall  perpendicularly-  upon  the  surface,  and  because 
this  is  plane  tliey  are  not  collected  to  a  focus  and  do  not  form 
images.  Some  dispersion  and  decomposition  of  light  takes  place, 
an(i  in  direct  ratio  to  the  angle  of  incidence. 

For  piisms  of  small  angle  the  degree  of  displacement  is  equal  to 
half  the  angle— and  until  recently  they  have  been  designated  sim- 
ply by  their  angles.  Another  nomenclature  has  now  been  proposed 
lo  put  them  in  harmony  with  the  system  of  numbering  other 
pluses,  vb..,  according  to  their  effect,  and  not  according  to  their 
construction.     The  degree  of  deviation  is  found  by  combining  a 

prism  with  a  convex  lens,  and  meas- 

tmiMmiietiL      uring  the  amount  of  displacement  of 
the  image  at  the  focal  plane.    In 

IK*  tS  a? '"'"'       tti«  following  table  taken  from  the 

W  2.78         13.1     'I  report  of  a  committee  (see   Trans. 

15  AM         2l.t    "  •^^'  Ophth.  Soc,  1888,  p.  151),  the  dis- 

i.  5.55         W.3    "         placement  is  given  both  in  degrees 

I  7  40        wJ    '*         and  linear  measurement  (the  sine  or 

a.  9.28         43  7    "         tangent    of    the    angle,   which  for 

7  liss         W  4    ''         small  angles  arc  the  same). 

a  l4-«8         70.1    "  It  is  proposed  to  numlwr  prisms 

in  }Sf2         «i     '*         simply   by  the  figures  of  the  first 

^    29.  M.'4        188.1>    "  column,  leavmg   out   of  view    their 

B'  angle  and  the  index  of  the  glass. 

■  A  further  development  of  the  idea  is  the  piism  dioptry  of  Prentice 
■{^rcfttvct  of  Ophthalmoloijy,  XIX.,  1, 75, and  XIX.,  2  and  3,  p.  128), 
Hti  which  the  unit  of  measure  is  a  prism  which  shall  cause  a  tangent 
deflection  of  1  centimetre  at  the  distance  of  1  metre,  and  this 
'prism,  P.D.,  becomes  the  multiple  of  the  scale.  Its  angular  value 
Kiln  be  deduced  from  the  preceding  table,  which  is  calculated  for 
^one-half  the  distance— and  1  P.D.  will  be  very  nearly  a  prlam  of  1". 
But  Mr.  Prentice  as  a  practical  optician  declares  that  he  has  found 
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by  esper  nent  that  prisms  noted  as  of  1*^  produce  deflectiofi! 
ing  from  » to  12  miUiraetres.  Dotibtless  we  must  aim  at  a.i 
accurac  n  all  kinds  of  glasses,  and  for  this  reason  one  oi 
of  ttie  nve  systeuia  will  in  the  future  be  chosen;  yet  J 
present  le  notation  by  angles  prevails.  In  the  choice  of 
we  can  u  yet  lay  down  rules  with  as  much  precision  as  in  tl 
of  focai  1^  glasses,  yet  they  fulfil  an  important  function,  \ 
be  expla.i  ed  hereafter.  They  may  be  usai  simply  or  in  coi 
tion  with  convex  or  concave  grlasaes.  The  benefit  of  prisms  if 
in  connection  with  the  functions  of  the  ocular  muscles,  a: 
prism  diopti-y  has  a  relation  to  the  metric  angle  which  will  li 
after  referred  to, 
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yopia. — The  natural  abatement  of  accommodation  which 
takes  place  from  the  gradual  hardening  of  the  lens,  has  been  already 
dcscrtbtxl.  It  remains  to  speak  of  it  clinically.  The  period  of  hfe 
at  which  the  ability  to  read  ordinary  print  at  the  usual  distance  of 
fourteen  inches  becomes  fati^ing,  varies  in  emmetropes  between 
forty-flve  and  fifty  years.  At  an  earlier  a^  there  may  be  need  of 
assistance  in  feeble  persons  or  invalids,  while  in  the  very  robust 
ud  especially  In  those  who  do  not  ^eatly  tax  thoii'  eyes  in 
Dear  work  the  occurrence  of  presbyopia  may  be  further  deferred. 
The  size  of  the  pupil  has  a  material  influence,  and  to  its  small- 
ii«s8  some  persons  owe  their  immunity  from  glasses  at  the  usual 
age.  It  is  also  common  to  find  that  a  very  slight  myopia  has  ex- 
isted in  some  individuals  who  ought,  but  do  not,  require  glassies  in 
Mar  work.  In  other  cases  there  may  be  mcipient  cataract  to- 
account  for  the  refusal  of  glasses,  as  will  be  again  mentioned. 
Prwibyopia  usually  comes  upon  people  like  their  gray  hairs,  without 
announcement  or  anticipation.  They  first  complain  that  evening 
"■ork  is  troublesome,  the  light  seems  dim,  and  if  they  bring  the 
work  closer,  or  provide  better  light,  the  pnnt  fails  to  become  dis- 
tjccu  Tliey  find  it  better  to  hold  the  book  farther  away  than  for- 
merly; the  print  seems  pale,  lettex-s  run  together;  their  eyes  smart 
sud  givj!  pain.  Frvquently  such  syniiilrmis  arv  enduretl  for  juonths,. 
lod  sometimes  the  reading  distance  is  pushed  as  far  away  as  the 
arm  can  conveniently  stretch.  On  the  other  hand  people  who- 
PPcygiiize  the  probable  nature  of  their  trouble  are  sometimes  un- 
willing  to  have  their  true  age  suspected,  and  they  give  up  reading. 
" '»,  mdi>ed,  sometimes  uugi*acious  to  tell  a  lady  that  her  troubles 
^11  be  mended  by  using  a  pair  of  spectacles.  While  presbyopia 
twuallv  c/mies  on  gradually,  it  sometimes  iipiR'ars  ver>' suddenly 
and  also  prematurely,  as  a  result  of  severe  nervous  prostration. 

The  question  is  asked  whether  it  is  better  to  defer  the  use  of 
glasses  as  long  as  possible.  To  this,  the  answer  should  be,  that  as 
''oon  as  discomfort  arises  for  need  of  them,  they  should  be  adopted, 
it ii seldom  that  a  glass  so  weak  as. 5  D  is  appropriate.  The  glEiss 
which  usually  is  called  for  is  +  .75  D,  +  53"  at  the  btgVnuvcift. 
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Pnictically  many  persons  get  ou  very  well  until  they  require -(-1 
D.  A  certain  amount  of  acconiniodative  power  must  jvmain  in  re- 
serve to  pemiit  continuous  and  comfortable  work.  This  law  gov- 
erns all  nuiscular  activity.  How  much  reserve  there  should  be,  i^H 
is  of  little  use  to  theorize,  because  the  question  is  for  each  individual 
decided,  accordins"  to  his  own  needs.  The  nniding  distance  viiricii 
greatly  amonycmmetropcs,  and  lies  between  ten  and  twenty  inches; 
hence,  much  latitude  is  to  be  allowed  in  the  nuuiber  of  the  glass, 
and  the  occupation  and  ivquiivments  of  the  pei*son  are  to  be  the 
guide.  A  portrait  painter,  a  violinist,  a  book-keeper  with  large 
ledgers  to  nm  over,  these  and  other  workei-s  use  their  e3'e.s  at  a 
i-aitge  which  is  pi-oj)er  tu  their  callin;?,  and  not  that  which  any  theory 
demands.  As  to  the  amount  of  reser\*e  accommodation,  it  need  not 
be  especially  considered.  Tlie  indication  is  to  give  the  weakest 
glass  which  makes  work  easy  at  the  accustomed  distance.  If  one 
reads  at  13"  and  cannot  easily  see  Snellen  II  nearer  than  IH"  the 
glass  ivquired  is  jij  —  ^  =  *^v*  =  A  =  '  I^-  I"  metric  measui'e  it  is 
3l>— 2D  =  ID.  Tlie  rate  at  which  the  strength  of  the  glass  should 
be  increased  is  to  be  considered.  About  this  the  rule  is  not  aI>so- 
lute.  Une  mast  be  guided  by  symptoms,  usually  no  addition  is 
needed  for  two  years,  after  fii*st  taking  glasses;  the  interval  may 
be  longer.  The  increase  should  not  be  by  greater  increments  than 
.73  D.  Wien  3  D  is  ri^ached,  this  glass  can  usnalty  be  maintained 
for  several  years.  There  will  be  need  sometimes  of  a  stronger  gloss 
by  nigh1,  than  is  usi-d  by  day.  In  castr  one  wears  +  3  D  tor  ii-ad- 
iug  and  finds  suddenly  a  notable  failnre  in  ivading  power  and  must 
resort  to  a  decidedly*  stronger  glass,  there  is  serious  reason  for  & 
careful  examination;  this  may  indicate  the  onsetof  glaucoma  sim- 
plex. In  fact,  rapid  loss  of  accomnuMlative  power  at  middle  lite, 
whether  a  glass  be  employed  or  not,  is  a  symptom  to  be  regarded 
with  suspicion.  It  Ls  an  aeeoTupnniment  sometimes  of  diabetes. 
When  glasses  equal  to  -f  4  D  and  higher,  ai-e  used,  there  is  a  de- 
cided restraint  in  the  ninge  of  accommodation.  The  working 
point  is  at  a  nearly  ftxetl  and  unchangeable  distance.  Hence  it 
is  undesirable  to  ad>",ince  to  the  strong  numlwrs.  ThLs  limitation 
is  uiherent  in  the  working  of  the  glasses.  It  follows  of  courae 
that  with  the  loss  of  A  and  the  maintenance  by  glasses  of  the 
working  disUince  at  a  given  point,  that  the  convergence  is  kept 
up  at  a  unifonn  quantity  notwithstanding  the  abatemejit  of  ac- 
commodation. Hence  some  of  the  annoyances  of  using  rejwling 
glass<^  are  connected  with  the  disassociation  between  convergence 
and  accommutlation.  Usually  the  function  of  couvergiMice  adapts 
itself  to  the  stat-c  of  A  and  no  special  arrangements  are  required. 
But  whore  strong  glasses  are  used,  their  prismatic  effect  must  be>fl 
remembered.     If  the  visual  axes  pass  through  their  inner  edge. 
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incrpaae  the  adduction,  while  if  the  g-lasses  are  decentred  in- 
and  the  axos  pass  throufrh  their  outtn*  half,  they  act  as  ah- 
doftivH  prisms.  The  choice  between  spectacle  frames  and  eye 
gUfisos  is  to  be  decided  chiffly  by  considerations  of  convenience, 
icd  it  is  always  desirable  to  give  the  glasses  aica  enough  to  keep 
the  frames  practically  out  of  the  field. 

Second  Sight. — It  happens  sometimes  tliat  at  or  above  sixty 
j^rsof  age,  persons  lay  aside  ivading  ^'lasses  and  rejoice  to  find 
themselves  restoiinl  a;^in  to  what  they  call  their  youthful  sig-ht. 
Ttlsoccurrenceisnot  very  rai*eandis  popularly  called  second  sight. 
Ihavvcjcummed  many  of  these  pei-sous  ;xnii  found  the  explanation 
tn  sclerosis  of  the  lens  with  or  without  opacities,  and  a  small  pupil. 
It  has  been  clearly  shown  that  the  refractive  index  of  the  lens  is 
inmajiy  cases  increased  and  a  real  m3'opia  may  be  induced.  I  can 
qnote  such  instances,  and  many  authors  have  writt^.'n  upon  it,  e.  g, 
JJauthncr,*  Px'iestley  Sniith,^  etc  It  does  not  always  follow  in 
these  cases  that  cataract  will  develop  to  maturity  and  one  need 
not  therefore  mar  the  happiness  of  the  person  by  dismal  prognos- 
ticatiuns.  While  emmetropic  persons  must  in  the  usual  course  of 
nature  seek  the  aid  of  convex  glasses  at  a  certain  age,  the  same 
Kttpe&stty  befalls  hyperopes  at  a  period  earlier  in  proportion  to  the 
BSgrec  of  their  error.  They  have  already  called  largely  upon  their 
■  accommodation,  and  while  they  enjoy  more  of  it  than  others 
"  possess,  their  capacity  is  sooner  exhausted.  Hence  resort  to  read- 
ing glasses  at  an  early  age  is  presumption  of  hyperopia. 

On  the  other  hand  myopes  will  weaken  the  glasses  which  they 
hiTcbeen  using.    With  them  accommo<lation  has  l>c«m  little  taxed, 
MHl  if  they  have  been  used  to  working  without  glasses,  it  will  be 
fouttd  that  their  working  i"ange  is  always  limited.    If  they  have  a 
low  grade  of  error  they  will  be  obliged  to  adopt  convex  glasses  for 
»^orl(  and  retain  concave  gla.sses  for  the  distance.    The  changes  to 
which  they  will  be  subject  are  easily  determined  by  subtracting 
from  their  far-jwint  the  number  of  dioptrics  requii'od  for  their  near- 
point.    A  patient  with  M  =  b  D  who  would  read  at  i:i"or  3  Dmust 
'     tise  5  —  3  ~  2  D.     One  who  has  M  =  *2  D  and  no  longer  has  A  suf- 
—  iteent  to  read  at  13"  or  3  D  must  now  use  -f-  1  D. 
f    Spasm  of  Accommndnfinn. — The  stnicture  of  the  ciliary  mus- 
cle is  in  some  respects  still  an  luiKcttlt^d  question.     Composed  of 
IDumdional    (Briicke's)  and    circular  (MuUer's)  fibres,  the   precise 
pourse  which  they  assume  Is  not  full}'  determined.    Some  fibres 
prould  app^'arto  be  oblique  and  theivfore  intermediate  in  direction 
)«tween  the  above  wts.     It  is  well  known  that  the  relative  pro- 
portion of  these  fibres  dilTers  in  eyes  of  different  refractive  quality. 

'  "  Vorlesunpon  flbnr  die  OptlKohen  Fehler  der  Augeii,"  p.  460. 
*Ophtholiiifc  Keview. 
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In  H  the  circular  are  far  more  numerous  than  in  M,  while  in  M  th^ 
meridional  exceeti  the  number  present  in  H,    Einmert  has  sought 
to  show  that  theuit^ridional  fibres  have  an  active  effect  in  flattening 
the  lens,  which  would  carry  the  focus  farther  back,  but  such  an 
assertion  lacks  proof  and  is  contrary  to  the  natural  presumption- 
Myopic  eyes  accommodate  feebly,  but  on  becoming  habituated  to 
glasses  in  early  life  they  soon  acquire  a  normal  range.    Whether 
ir  such  cases  there  would  be  found  a  proportionate  increase  in 
circular  fibres  would  bo  worth  investigation.    In  myopic  eyes  there^ 
is  always  a  certain  tone  of  accommodation  which  is  removed  byfl 
atropia,  but  in  hypermetropic  eyes  the  proportion  of  permanent 
contraction  of  the  ciliary  muscle  is  much  higher.    This  amount  of 
elToi*t  is  what  may  be  called  the  tonic  state  of  the  muscle.    It  i» 
impracticable  to  measure  its  normal  limits.    On  the  other  hand  an 
undue  degree  of  constant  effort  is  called  spasm  of  accommodation. 
For  example,  if  a  slight  hypermetropia  is  changed  into  a  myopia 
of  3  D,  or  should  a  hypermetrope  of  6  D  refuse  to  accept  a  glass 
stronger  than  1.5  D.    Such  are  extreme  cases  and  we  are  called 
upon  to  take  account  of  them  and  of  lesser  grades  whenever  thej 
are  associated  with  pain  or  asthenopia. 

The  causes  of  spasm  are  local,  viz.,  such  as  Ue  in  the  structur 
of  the  eye,  in  the  condition  of  the  motor  muscles,  in  injuries  and  in 
external  inflammations  such  as  conjunctivitis,  keratitis,  episcleritis, 
etc.    These  are  reflex  causes  of  spasm.    There  are  also  less  fre- 
quent cases  of  spasm  due  to   irritation  of  the  central    nervous 
S3'stera,  as  in  epilepsy  and  hysteria  and  it  may  even  be  associated^ 
with  hemiplegia;    irritation  of  the  sympathetic  in  the  neck  and 
of  the  cilio-spinal  region  of  the  cord  have  also  been  assigned 
causes.    It  has  been  found  that  one  eye  alone  has  been  affected,! 
but  this  is  altogether  contrary  to  the  rule.     An  injured  eye  may 
set  up  sympathetic  initation  in  its  fellow  of  which  a  component 
symptom  will  be  s])asin  of  accommodation.     All  the   abovc-uien- 
tioned  causes  are  exceptional  and  i-are,  while  refractive  and  mus- 
cular eiTors  are  by  far  the  common  and  ordinary  causes.    That 
central  nervous  lesions  and  various  reflex  causes  have  such  an 
effect   is   indubitable.      Wo  arc   authorized  to  infer   it   from  the 
frequency  with  which  the   pupil   is  affected   by  remote  nervot 
causes.    Both  the  ciliary  muscle  and  the  sphincter  pupillae  ar 
under  control  of  the  third  ner\'e  and  at  independent  centres.     The 
sympathetic  presides  over  the  dilatation  of  the  pupil,  and  it  is 
claimed  by  Emmert  that  it  has  the  same  control  over  the  meridi- 
onal fihn^s  of  the  ciliary  muscle.    This  is,  however,  not  pi-ov«in.     We 
may  have  spasm  of  the  ciliary  muscle  without  contraction  of  the 
pupil;  and  it  is  recognized  that  while  the  nucleus  of  the  third  nerve 
on  tho  anterior  p.^rt  of  the  floor  of  the  fourth  ventricle  looks  like  a 
single  mass,  it   is  functionally  divisible   into  several  centi*es.  the 
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ctntrea  for  the  pupil  and  for  the  ciliary  muscle  being*  in  its  front 
^rt  separate  (see  page  153). 

The  diagnosis  of  spasm  rests  upon  the  refraction  of  the  eye 
when  tested  by  glasses  for  distance,  compared  with  the  refraction 
proved  to  exist  when  examined  objectively  by  the  ophthalmoscope, 
and  with  the  status  under  the  influence  of  mydriatics.  Moreover,  if 
a  patient  has  the  habit  of  reading  at  a  distance  loo  near  in  propor- 
tion to  the  state  of  refraction,  this  indicates  spasm.  Lot  a  patient 
read  with  convex  j^lassos,  say  3  D.    He  should  see  Snellen  II  from 

1 13"  to  G"  if  his  accommo<i;ition  Iw  ^,  or  to  4"  if  it  be  j^.    If  now  lie 

fcan  road  only  at  S"  and  brin^  the  book  to  3",  the  difference  be- 
tween tV  and  -I  shows  the  amount  of  A  which  he  cannot  relax,  i,e, 
^.  This  examination  is  not  to  be  accounted  of  more  significanco 
than  it  deserves,  because  it  must  be  estimated  in  connection  with 

[  other  symptoms,  and  the  function  of  convergence  has  a  special  hi- 
fluence  which  must  not  be  overlooked.  For  this  reason  it  is  my 
habit  not  to  use  simple  convex  lenses  in  this  mode  of  testing,  but 
lenses  combined  with  abductive  prisms.  To  these  reference  will  be 
made  in  speaking  of  asthenopia. 

The  condition  occurs  chiefly  among  asthenic  subjects,  and  more 

I  especially  among  young  pi-i-sons  and  students. 

Examination  by  the  ophtbaltnoscope  sometimes  shows  that  even 
under  its  illumination,  spasm  is  not  relaxed;  this  may  be  evidenced 
by  variatiojis  in  distinctness  of  tlie  fundus  under  the  observer*s  eye, 

,  or  it  may  entirely  elude  detection  until  developed  by  protracted 

I  use  of  atropia. 

Tretttment — In  rases  of  muscular  or  refractive  error  the  appro- 
priate glasses  will  he  all  that  is  required.  In  what  may  be  called 
idiopathic  cases,  abstinence  from  use  and  the  employment  of  my- 
driatics will  usually  control  the  trouble.  But  in  some  severe  cases 
the  artificial  leech  to  the  temples  and  injections  of  strychnine 
^Jfagel)  have  been  required.  The  vigor  with  which  atropia  is  to  be 
uaed  varies  considerably.  In  some  and  especially  in  young  sub- 
jectS;.  it  will  have  to  be  pu-shed  to  the  verge  of  intoxication;  of 
which  the  s^'mptomB  are  always  unpleasant  and  may  be  dangerous. 
It  is  better  to  keep  up  the  remedy  for  one  or  two  weeks  in  moderate 
dosrs  than  to  resort  to  the  strong  solutions.  The  most  fre<iuent 
remedy  is  sulphate  of  atropia,  and  for  young  subjects  2  grains  to 
the  ounce  is  sulHcient,  or  at  the  most  4  grains  to  the  ounce,  used 
thrice  daily,  '2  drops  in  the  eye.  The  dilation  of  the  pupil  which  also 
occurs  may  cornpel  the  use  of  colored  glasses.  Other  substances 
may  bo  employed  in  case  atropia  is  inefHcient  or  has  unpleasant 
effects.  Such  are  duboisiuc  sulphat<;  and  salicylate  and  still  more 
recent  is  hjoscyamine  and  its  isonu'ric  form  hyoscine.  These  alka- 
loids, while  more  potent  than  atropia,  are  also  liable  U*  cause  Vo^j^ 
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constitutional  effects  and  must  be  resorted  to  with  caution.    Duboi- 

sine  may  be  used  in  ^i,  doses,  t.c,  gr.  ij.  ad  3  i.,  one  drop  at  a  time 

until  Its  tolerance  is  proved. 

It  also  may  happen  that  the  spasm  will  recur  either  because 

the  local  causes  return  or  because  of  constitutional  conditions.  In 
the  obstinate  or  recurring-  cases  strychnia  as  a  tonic  may  be  used 
either  by  the  stomach  or  hypodermically,  while  special  pains  must 
bo  taken  to  discover  any  co-operative  cause  in  weakness  of  the 
muscles  or  in  error  of  refraction,  such  as  hypermetropia  or  astig- 
matism. If  there  be  g-encral  debility  and  an  asthenic  condition, 
special  care  must  be  taken  as  to  food,  sleep,  exercise,  absence  of 
excitement,  abstinence  in  reading  and  close  work. 

An  extremely  frequent  cause  of  spasm  is  insufiftciency  of  the 
recti  extemi  muscles,  a  condition  whose  occurrence  is  far  moi*e 
prevalent  than  has  been  recognized.  To  this  attention  wlQ  be 
called  and  the  remedy  will  be  found  either  in  the  use  of  prisms  or 
in  tenotomy  of  the  intemi  (see  note,  p.  68). 

Paralysis  and  Barents  of  Accommodation, — A  merely  feeble  ac- 
commodation and  incapability  of  endurance,  is  not  what  is  now 
referred  to.  We  speak  of  a  real  abatement  of  degree  irrespective 
of  age.  The  causes  of  these  conditions  may  bo  local,  but  are  gener- 
ally found  in  some  constitutional  disorder  or  in  some  lesion  of  the 
oculo-motor  nerve,  either  along  its  track  or  at  its  oriiarin,  or  of  the 
nerves  from  the  ciliary  ganglion.  We  do  not  take  Into  account  the 
cases  of  total  paralj-sis  of  the  third  nerve  which  will  necessarily 
induiie  the  accommodation.  It  is  not  even  necessary  that  the  pupil 
should  be  implicated.  The  most  ftvquent  cause  is  diphtheria,  and 
the  effect  may  follow  soon  after  or  during  con^Tilcscence,  or  at 
some  remote  period.  It  maj'  disappear  and  recur.  It  may  be  the 
chief  symptom  of  persistence  of  the  poison  or  it  may  be  only  one 
of  many  other  paralyses.  It  is  asserted  by  Mooren  and  Hutchin- 
son that  other  affections  of  the  throat  not  diphtheritic,  can  cause 
paralysis  of  accommodation.  After  fevers,  typhoid  and  recurrent, 
after  articular  rheumatism,  in  diabetes,  in  trichinosis,  in  cerebro* 
spinal  sclerosis,  in  locomotor  ataxia,  in  essential  anaemia,  from  de- 
bilitating excesses  as  by  masturbation  or  venereal  indulgence,  or 
alcoholism;  as  an  incident  in  uterine  disease  and  especially  as  the 
result  of  syphilitic  affections  we  may  have  impairment  or  paraly- 
sis of  the  ciliary  muscle.  If  the  affection  is  one-sided,  the  cause 
will  be  local  and  we  search  for  it  anywhere  along  the  thii-d  neiTe 
to  its  origin,  and  the  probability  will  be  in  favor  of  syphilis.  In- 
juries of  the  bones  of  tte  orbit  or  of  the  eye  have  an  effect  probably 
through  reflex  influence,  and  the  same  has  been  noted  in  neiiral^a 
of  the  dental  and  other  branches  of  the  fifth  ner\c  Out  of  this  long 
catalogue  of  ailments,  which  is  still  incomplete,  one  may  well  find  it 
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sometimes  difficult  to  select  the  correct  etiolo^.  Dia^osis  need 
not  be  dwelt  upon;  the  affection  publishes  itself  by  the  same  tokens 
that  we  are  familiar  with  in  presbyopia  by  their  more  complete 
manifestation.  ProjErnosis  is  important  because  the  local  malady 
may  be  the  forerunner  of  a  more  serious  disease  which  will  com- 
promise the  life  or  general  welfare  of  the  patient.  Such  will  be  the 
erases  in  which  diabetes  or  an  obscure  syphilitic  disease  of  the  ter- 
tiary tj-pe,  or  disseminated  sclerosis,  or  locomotor  ataxy^  sometimes 
general  paresis  and  occasionally  insanity,  are  looming^  up,  or  have 
already  descended  upon  their  victim.  For  this  reason  a  careful 
search  must  be  made  in  the  whole  domain  of  pathological  clinical 
research  in  case  some  obvious  cause  is  not  discovered.  (See  Gowers.) 
Tlie  history  of  the  patient  will  be  thorouf^hly  sifted.  In  the^eater 
number  of  cases  happily  the  prognosis  is  good,  as,  for  Instance,  in 
diphtheria  and  after  fevers,  whether  typhoid  or  recurrent. 

Treatment  is,  of  coui*se,  both  constitutional  and  local.  The  con- 
stitutional must  be  decided  on  general  principles  of  therapeutics  as 
connected  with  causation.  It  is  to  be  stated  with  emphasis  that 
all  convalescents  must  be  strenuously  cautioned  against  overtaxing 
their  eyes  at  the  peril  of  serious  paretic  and  asthenopic  trouble  of 
the  ciliary  muscle.  To  amuse  themselves  by  reading  or  sewing  to 
pass  the  weurj'  hours,  is  considered  a  harmless  thing,  but  it  too 
often  proves  serious  in  its  effects.  Women  after  confinement,  or 
with  chronic  uterine  trouble,  patients  getting  well  of  scarlet  fever, 
or  from  severe  internal  inllammations,  need  special  warning  on  this 
matter.  If  the  patient  is  going  about,  as  strength  improves  the 
eye  power  will  improve.  The  above  remark  applies  to  abated 
capacity  for  employment  of  accommo<lation.  When  we  have  to 
deal  with  a  real  paralysis  or  paresis  the  great  local  remedy  is 
sulphate  of  eserint*.  It  must  not  be  given  in  concentrated  doses, 
but  a  solution  one-half  or  one-eighth  of  a  grain  to  the  ounce  dropped 
into  the  eye  once  daily,  is  enough.  The  pupil  will  contract  sliglitly 
and  the  accommodation  will  soon  be  stimulated  to  action;  the 
near-point  is  not  to  be  forced  to  undue  proximity  and  the  in- 
fluence will  last  for  several  hours  and  then  gradually  decline. 
Pilocarpine  is  less  energetic  and  if  escrine  be  unpleasant  in  its 
effects  on  the  conjunctiva,  muriate  of  pilocarpine  gr.  iv.  ad  3  i* 
may  be  instilled  once  or  twice  daily.  The  constant  galvanic  cur- 
rent may  be  employed  with  eight  to  twelve  cells,  the  positive  pole 
over  the  superior  cervical  gangHon  of  the  sympathetic  at  the 
upper  part  of  the  stemo-mastoid,  with  the  negative  pole  over  the 
closed  lids.  The  current  to  be  kept  up  for  two  or  three  minutes 
and  not  t^  be  interrupted.  Tlie  real  value  of  the  galvanization  is 
difficult  to  estimate,  while  the  influence  of  myotics  is  undoubted. 
It  is  important,  however,  to  use  them  in  moderation,  because  tti^j 
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merely  stimulate  the  muscular  fibres  and  do  not  act  on  the  cause 
We  wish  to  improve  their  nutrition  and  not  exhaust  them. 

It  is  also  permissible  to  assist  persons  in  thLs  condition  by  suita- 
ble convex  glasses  for  work  or  reading.  If,  as  sometimes  happens^] 
they  are  sensitive  to  light,  a  little  tint  of  blue  may  be  added.  It  isj 
needless  to  give  any  rules  for  prescribing  the  glasses.  It  is,  how- 
ever, proper  to  guard  the  patient  against  presuming  upon  the  value 
of  the  help  thus  afforded  bim,  and  venturing  to  use  bis  eyes  as  if 
they  were  not  really  crippled.  Moderate  and  not  reckless  use  is 
all  that  can  be  permitted. 

NoTR.— In  di8CU88ing  epasm  of  accommodation  that  condition  has  been 
chiefly  in  view  which  is  to  a  (?reat  degree  nneoiinected  with  errors  of  refrae-l 
tion  and  motility.    When  eiieh  errors  arc  tli«  cau»oof  h|ui£uj.  it  iit  not  always] 
needful  to  direct  a  prolontred  treatment  by  mydriatics.     The  hydrobro-l 
mate  of  homatropine.  gr.  xx.  acl  3  i-,  dropped  into  the  eye  every  ten  minatcs 
for  six  or  eight  tim(»  in  succeasioa  will  effect  relaxation  and  permit  the 
prescription  of  a  suitable  glass.    As  the  solution  of  tbis  strength  is  irritat- 
ing. iL4%  solution  of  cocaine  may  be  employed  previous  to  its  use.    It  nHoally 
exeitfls  ooneidcrable  hypenemio.     Its  effects  disappear  within  twenty-four  or 
ttitrty-six  hours.     Bome  oculists  rely  much  on  this  method.    I  seldom  resort  _ 
to  It  ItecAUse  the  ophthaitiiomet^r,  the  ophthalmoscope  provided,  if  asiigma 
tismha«  been  found,  with  the  needful  cylinder  in  the  clip,  and  a  little  pat iec 
vith  trial  glasses  will  master  the  large  number  of  cases.    AVheu  obstinntel 
•pasm  of  accommodation  confronts  ine  1  employ  atropliia  and  with  vicor, 
making  a  small  allowance  for  the  eo-cAlled  tonic  acGotumodation.  about  0,5  D. 
Vfe  have  no  remedy  which  will  act  on  the  ciliary  mtisclo  without  acting  oq  j 
the  iris  and  n'ce  evfso. 
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CHAPTER   YII. 

ERRORS  OP  REFRACTION. 

The  eye  so  constructed  that  rays  from  a  distant  object  form 
aperfoctJy  distinct  image  on  the  retina  is  refractively  normal  and 
iscallod  emmetropic  (E).  Tlie  eye  which  does  not  collect  parallel 
rays  to  a  focus  on  the  retina  la 
ametropic 

Ametropia  may  result  from 
shortening  or  lengthening  of  the 
visual  axis,  from  derect  or  excess 
in  refractive  power,  or  from  want 
of  regularity  in  the  curves  or  the 
substance  of  the  refractive  media. 
Various  combinations  may  occur, 
as  will  be  seen.  Among  them  we 
have  the  conditions  known  as  Jiy- 
permeiropia^  myopia  and  astig- 
matism as  subdivisions  of  ametro- 
pia. 

[  In  hypermetropia  (hyperopia, 
H)  the  image  from  a  distant  object 
fiUls  behind  the  retina;  in  myopia 
(M)  it  falls  in  front  of  the  retina; 
the  place  of  the  image  in  astigmat- 
ism will  require  special  explanation, 
ametropia  due  to  alteration  of  the  length  of  the  visual  axis,  we  see 
it  indicated  in  Fig.  37.     A,  B  and  C  represent  respectively  the  em- 
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If  we  conflnc  ourselves  to 
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metropic,  the  hypermetropic  and   the  myopic  eyes.    In  the  next 
tlgui'c  a  simple  biconvex  lens  is  srjbstituted  for  the  eye  aiad  \l  ^\ift 
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its  principal  focus,  H  ^ves  hypermetropia  and  3f  ^res  myopia 
At  E  parallel  rays  are  focussed,  while  at  H  they  have  not  yet 
crossed,  and  at  M  they  arc  already  diverging.     With  both  H  andj 
M  \nsioii  is  imperfect,  because  in  eacli  the  ivtina  does  not  receive 
a  picture  formed  of  accurate  points  of  light,  but  formed  of  circk 
of  dispersion;  hence  it  is  blurred.     It  is  assumed  that  there  is  no 
elTori  of  accouiiuodation. 

Diagnosis  of  Refractive  Errors. — We  ordinarily  assume  that 
correct  visual  acuity  precludes  refractive  eiTor.  It  docs  preclude  ^ 
myopia,  but.  it  does  not  preclude  acertaiii  ilegrt^eof  hypennetropia»  n 
nor  of  asti^juatism.  Wc  have  already  stated  (see  pp.  22-25),  thabS 
visual  acuity  based  upon  an  angle  of  5'  is  merely  an  average.  For  i 
tuie  determinations  acuity  should  be  placed  as  high  as  'r  instead  of 
li,  making  the  visual  angle  4  .  The  age  of  the  subject,  the  degree  of  ^ 
hght,  tiio  whiteness  of  tlio  paper,  etc.,  must  ail  be  considered.  ™ 

In  all  such  examinations  objective  methods  which  are  indepen- 
dent of  a  patient's  assertions  are  to  be  added  to  those  which  a: 
subjective. 

Examinations  by  test  types  and  spectacles  may  bo  called  sub- 
jective,— examiuations  by  the  ophthalmoscope,  by  Javal's  ophthal- 
mometer, and  by  the  so-called  shadow  test,  and  by  Thomson's 
modiflcation  of  Scheiner's  experiment  are  objective. 

Wo  always  test  each  eye  by  itself,  and  for  distant  vision  first. 
There  is  often  both  greater  visual  acuity  and  slight  change  in  the  ^ 
glass  preferred,  when  both  eyes  are  used  than  each  eye  alone.    AH 
stronger  convex  and  a  weaker  coucave  wilt  often  be  accepted  when 
both  are  corrected. 

If  visual  acuity  is  made  perfect  by  convex  glasses,  we  may  ba  ■ 
sure  there  is  hyperopia;  if  it  is  made  perfect  by  concave  glasses  and 
these  are  higher  than  —2  D,  we  may  justly  think  thei-e  is  m^-opia,     , 
although  astigmatism  in  either  of  the  above  cases  is  not  excluded,  fl 
If  no  spherical  glass  will  give  perfect  vision,  we  try  cylindric  glasses, 
and  must  not  only  know  whether  to  choose  plus  or  miiius,  but  must 
also  know  in  what  position  the  axis  is  to  be  placed.  H 

If,  combining  spherical  and  cylindric  glasses,  we  still  fail  toob-^ 
tain  perfect  sight,  we  must  look  for  irregularities  in  refraction, 
opacities,  and  for  deficient  perceptive  power  in  the  retina  or  optic 
nerve. 

The  chief  obstacle  to  a  correct  result  by  subjective  examination 
is  the  patient's  accommotUilion.    This  nmy  be  set  aside  by  atropia, 
but  in  practice  one  will  resort  to  it  only  wlien  its  use  is  clearly  in-^ 
dicated;  as  for  ejcample,  when  there  is  severe  pain,  when  contradic-fl 
tory  results  are  obtained  after  patient  trial,  when  subjective  and 
objective  methods  give  opposite  findings,  when  one  sees  by  the  oph- 
thalmoscope thHt  spasm  of  accomnuxlation  exists.    With  childrenj 
we  resort  to  atropia  more  often  than  with  adults.    The  more  woj 
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can  rely  on  obji-ctive  methods  the  better,  and  increasing:  skill  will 
indispose  one  to  suhjecl  patients  to  Ihe  inconveniences  of  prolonged 
mvilriasia  by  atropia.  Some  advocate  homatropla,  ^r.  xx.  ad  1 1. 
u  a  sufficient  substitute  for  atropia  and  preferable  because  the 
effect  is  less  prolonged.  In  this  practice  I  have  Utile  experieneo 
(sw  p.  68).  To  dilute  the  pupil,  cocaine  is  bettor  than  liomatruphie, 
irliile  to  paralyze  accommodation  where  there  is  i-easou  for  doin«  it, 
we  bare  no  substitute  for  atropia.  Duboisia  may  be  left  out  of  view 
in  this  statement,  because  it  is  even  more  potent  than  atropia. 

After  a  preliminary  ciFurl  with  the  test  tyi>es  and  spectacle  box 
we  take  the  ophthalmoscope.    The  indirect  method  may  give  in- 
formation a.s  to  tlie  refmction,  by  using  the  instrument  wliich 
Schmidt-Rim  pier  has  suggested,  but  it  is  not  the  most  natural 
iwl  requires  special  apparatus.     We  rely  on  the  direct  method 
and  wliile  some  claim  liigher  accuracy,  it  is  usually  easy  to  corae 
witmu  1  D  of  the  true  st;ite  of  the  refraction.    Illumination  from  a 
distance  of  twelve  to  twenty  inches  will  discover  high  degrees  of 
error  in  the  display  of  such  retinal  vessola  as  may  lie  across  the 
pupil.  Thci'  appear  with  a  hyperopic  eye  in  a  ^^rtual  image>and  as 
the  ottserver  moves  his  hcail  they  go  in  the  same  sense.    With  a 
myopic  eye  they  appear  in  a  real  and  inverted  image,  and  as  Mm 
observer  moves,  they  travel  in  the  contrary  sen.se.    Coming  as  close 
as  possible,  the  observer  with  both  eyes  open  to  aid  in  perfect  rc- 
luatlon  of  his  own  accommodation,  must  also  know  and  allow 
for  any  errors  in  his  own  refraction.     Decided  myopia  on  the  paiii 
of  the  obser^-er  is  a  disadvantage,  because  the  lens  reiiuircd  for 
correcting  a  patient's  myopia,  added  to  that  which  the  observer 
uses,  will  sometimes  be  so  strong  as  to  make  inspection  extremely 
iinsatisfaclorj'.     As  between  observer  and  patient,  errors  of  a  like 
kind  must  be  added  to  each  other,  errors  of  an  opposite  kind  are  to 
be  subtracted  from  each  other.    An  observer  with  myopia  3  D  ex- 
amining a  patient  with  M  5  D  will  need  —  8  D.    If  the  patient  have 
hyperopia  5  D,  the  same  observer  will  see  with  +  2  D.     If  the  pa- 
tient hiive  hyperopia  3  D  the  supposed  myopic  observer  will  see 
without  any  glass.    On  the  other  han<I  the  hyperopic  observer  will 
add  the  glass  to  correct  his  error  to  that  of  the  hypcropjc  patient, 
and  will  subtract  it  from  that  of  the  myopic     An  astigmatic  ob- 
server should  have  hLs  correction  placed  upon  his  ophthalmoscope. 
Some  modification  of  the  above  statements  will  presently  be  made. 
H      What  is  to  be  taken  as  evidence  of  a  proper  correction  ?     Usu- 
:    ally  the  verj'  fine  vessels  arc  so  regarded,  but  besides  them  one 
J    should  have  a  clear  sight  of  the  granular  look  which  belongs  to  the 
fc>igmcnt  epithelium  in  the  region  of  the  macula.      If  no  glass  can 
^^ivc  this  effect,  .suspect  astigmatism,  or  haziness  of  the  media.   The 
Bforraer  will  have  to  be  ascertained, and  a  cylinder  placed  behind  the 
~  Mirror  should  clear  the  fundus.    If  it  does  not,  the  media  are  hazy. 


I 


t 


1% 


PlalCASKS  OF  THE  ETB. 


I 


and  this  will  be  proved  by  a  strong  convex  lens,  say  15  D,  with  Feeble 
ligUt  an*l  viewing;  the  eye  fitiiii  a  iioint  two  to  four  inches  away. 

We  tli'st  bring  the  optic  uerve  to  view  and  turn  on  the  strongest 
convex  or  weakest  concave  glass  which  will  clearly  display  the  fun- 
dus-    In  doing  this,  it  is  a  doci<k'd  advantage  not  to  be  obliged  to 
remove  the  instnimeut  as  one  makes  changes  in  the  glasses.    A- 
byperopic  patient  may  betray  efforts  of  accommodation^  in  the  vari- 
ation of  the  clearness  which  a  vessel  exhibits  while  viewed  by  the 
same  glass.     This  may  compel  resort  to  atropia.    On  the  other- 
hand,  when  inspecting  myopia  the  observer  is  tempted  to  use  a  glass  fl 
which  is  too  strong  and  thereby  bring  into  play  his  own  accommo- 
dation.     Finally,  after  patient  trial,  the  fundus  is  clearly  seen;  the 
glass  may  be  -j-  4  D.    la  this  correct  for  the  patient*s  use  supposing 
the  observer  to  be  emmetropic  ?    It  will  prove  to  be  too  weak  b^^  the 
distance  at  which  the  observer  holds  it  in  front  of  the  eye  and  the 
place  at  which  the  patient  will  wear  his  glass.    Suppose  the  glass  is  fl 
—  8  D-     This  will  be  too  strong  and  by  the  same  difference.     AVith  ™ 
weak  glasses  the  difference  is  unimportant,  with  stronger  glasses, 
and  especially  with  concave  glasses,  it  must  be  considered.     For  in- 
stance, if  the  observer's  glass  is  1^  inches  from  the  patient's  cornea, 
a^id  the  latter  wear  spectacles  at  A  inch  from  his  eye,  1  inch  must 
be  added  to  the  focal  length  of  the  glass.    For  instance,  —  8  D  is  a 
glass  of  5  ijiches  negative  focus;  to  5  add  1,  making  fi.     Thus  the 
fraction  *^  gives  —  6.66  D  as  the  glass  required.    So  if  the  glass  by 
the  ophthalmoscope  l>e  —  ir>  D:  reduce  this  to  focal  length,  viz.:  f| 
=-2.CC.  To  this  add  1  inch,  making  3.C6.  Toftnd  theglasain  dioptnea 
y^  =— 11  D.    The  difference  becomes  large.     Hyperopia  seldom 
becomes  as  high  as  myopia,  even  after  extraction  of  cataract.     If, 
however,  the  glass  by  the  ophthalmoscope  be  4-  5  D,  tlus  in  focal 
length  is  +  8.    From  it  subtract  1  inch,  making  7     Then  Y  =  5.7  D, 
which  will  be  the  proper  glass. 

With  hyperopic  eyes  the  illumination  is  brighter,  and  the  mag- 
nifying power  less  than  in  einuietropia.    With  myopic  eyes  the  U- 
lumination  is  feebler,  the  magnifying  power  greater  and  the  field  ^ 
smallyr  than  in  emmetropia.     Hence  with  extreme  myopia,  say  of  flj 
13  D  and  higher,  examination  by  the  upright  image  is  difficult  and 
not  satisfactory.    In  such  casus  one  may  take  advantage  of  the  fact  ^ 
that  an  inverted  image  of  the  fundus  is  formed  in  front  of  the  eyef 
at  its  own  far-point  and  may  insp<?ct  it  with  a  convex  glass.    For 
exaniple,  if  the  eye  be  myopic  13  D  Uiere  will  he  an  inverted  image 
at  about  3  inches  in  front  of  the  cornea,  which  may  be  examined  by 
a  plus  lens  nf  ti  or  8  inches  focus.     The  field  will  Imi  small  but  the 
image  bright,  and  the  degi*ee  of  myopia  can  be  approximated  by 
measuring  the  distance  between  the  observer  and  the  patient  and 
subtracting  the  focal  length  of  the  convex  glass. 


I 

I 


SRROJiS  OF  REFRACTIOIT. 


73 


The  foregoing  statements  applj*  to  anomalies  of  refraction  cor- 
iwtible  by  spherical  irlasses.  If  now  we  have  to  do  with  astig-ma- 
tism,  wo  may  not  only  discover  the  fact  ophthahnoscopically,  but 
can,  within  certain  limits,  estimate  its  <k>^ive  by  spherical  glasses; 
it  is  not  practicable  to  have  a  series  of  cylindric  glasses  attached 
to  the  ophthalmoscope.  The  essential  quality  of  astigmatism  is 
that  the  degree  of  refraction  in  a  given  tncridian  is  greater  or  less 
tban  in  a  meridian  diametrically  opposite;  the  dilference  between 
these  meridians  is  the  amount  of  astigmatism. 

U  follows  that  we  have  to  discover  which  are  the  principal  meri- 
dians of  refraction,  viz.:  the  least  and  the  grtjatest,  and  e;i<;h  must 
be  studied  by  itself. 

Now,  in   examining  the   fundus   by  the  direct  method,  if  we 
And  that  flno  vessels  in  the   horizontal  meridian  need  no  glass 
Tor  distinct  perception,  while  fine  vessels  in  the  vertical  meridian 
Bwd  a  plus  glass,  we  have  simple  hyperopic  astigmatism.    If  we 
n«d  a  plus  glass  for  any  vessels  and  a  stronger  glass  for  other 
VtSBets,  this  betokens  compound  hj"peroplc  astigmatism.      In  the 
same  way  we  recognise  simple  myopic  and  comiK>und  myopic  astig- 
matism.   The  degree  is  the  diffei*ence  between  the  two  meridians. 
The  rule  in  examining  hyperopic  eyes,  is  to  use  the  strongest  con- 
^"ex  glass  which  is  available,  and,  in  examining  myopic  eyes,  to  use 
the  weakest  concave  glass.    Now,  in  eyes  having  a  decided  amount 
«(  astigmatism,  viz.,  2  D,  a  streaky  appearance  is  produced,  and 
tbe  streaks  will  loin  iq  the  axis  of  the  greatest  ametropia;  of  course 
the  least  ametropia  will  be  at  right  angles.     Moreover,  it  will  be 
inipossible  by  any  spherical  glasses  to  gain  a  clear  view  of  the  fun- 
<JusL   So  noticeable  is  this  fact  that  one  is  incited  to  examine  for 
linziness  of  the  vitreous,  or  erroneously  led  to  think  that  the  i^etina 
is  infiltrated  with  inllainmatory  elTusion.    Such  an  error  is  obviated 
by  finding  that  visual  acuity  by  proper  correction  is  satis factorj-, 
and  if  the  proper  cylindric  glass  can  be  attached  to  the  ophthal- 
moscope out  of  the  trial-box,  obfuscation  of  the  fundus  vanishes.     I 
have  provided  the  means  of  doing  this  in  the  ophthalmoscope  figured 
on  page  45,  and  gain  the  advantages  of  learning,  first,  that  the  deep 
ocular  structures  are  or  are  not  healthy;  and,  second, that  the  flnd- 
Itog  by  the  trial-glasses  is  or  is  not  correct.    Another  feature  in 
[astigmatic  eyes  is  that  the  optic  disc  is  no  longer  circular;  it  is 
|«lungfited  in  the  direction  of  grtsitcst  ametropia,  and  therefore  is 
The  nerve  may  be  misshapen  anatomically,  presenting  a  dis- 
inct  oval,  the  long  axis  usmilly  more  or  less  vertical.    In  such  a 
the  retinal  vessels  will    show  no  ditference  of    distinctness 
lused  by  their  various  direction.s. 

By  the  Inverted  image  the  streakiness  of  the  fundus  can  well  be 
■en  in  high  degrees  of  As,  but  the  lines  run  in  directions  opposite 
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to  their  course  when  viewed  by  the  uprigrht  image.   So,  too,  the  ov 
of  the  optic  disc  is  reversed.     But  the  objective  lens  must  be  b 
from  the  eye  at  a  certain  distance.     It  has  already  been  said  th; 
in  the  upright  imag-e  the  optic  disc  is  elongated  in  the  direction 
the  meridian  of  ^rreatest  curvature,  because  the  magnifying  power 
is  greater.    With  the  inverted  imago  the  elongation  corresponds 
to  the  weakest  meridian.    With  the  eumietropic  eye  the  size  ^d^ 
form  of  the  optic  disc  undergo  no  change  in  the  inverted  image 
when  the  objective  lens  is  held  neai*er  to  or  farther  from  the  ey^ 
With  the  hyperopic  eye,  when  the  objective  approaches  it  the  optfl 
disc  !>ecomes  smaller,  and  grows  larger  as  the  objective  rece<Ies. 
With  the  myopic  eye,  when  the  objective  approaches  it,  the  optic 
disc  becomes  larger  and  grows  smaller  as  the  objective  is  held  far- 
ther away.     In  both  H  and  M  the  shape  of  the  disc  remains  round 
or  oval,  whatever  the  distance  of  the  objective.     But  with  astigma^ 
tism  the  location  of  the  objective  changes  the  size  and  the  shape 
the  disc.     If  with  the  lens  near  to  the  eye  the  di.sc  be  vertical 
oval,  the  disc  becomes  circular  if  the  lens  Iw  held  from  the  eye 
disUince  etiual  to  its  focal  length,  plus  the  distance  of  the  autcii 
focus,  viz.,  half  an  inch.    If  it  be  drawn  farther  away  beyond  i 
focal  length,  the  direction  of  the  a.xis  of  the  oval  is  reversed.  Thi 
phenomena  have  been  elaVmrately  studied  by  Javal  and  by  Qiraud- 
Teulon,  anji  can  be  utilized  in  diagnosis,  but  the  upright  imagii  ia 
by  far  the  most  available  and  instructive. 

The  principles  now  presented  have  other  applications  and  they 
may  here  be  stated. 

Certain  important  pathological  conditions  are  revealed  by  the 
emplo3*ment  of  Ihe  ophthalmoscope  as  an  optometer.  We  are  en- 
abled to  measui-e  the  depth  or  height  of  an  object  by  knowing  the 
number  and  nature  of  the  gUiss  with  which  we  can  view  it.  Such, 
for  instance^  is  the  depth  of  excavation  of  the  nerve  in  glaucoma, 
the  height  of  a  tumor,  the  elevation  of  a  detached  retina,  the  posi- 
tion of  a  body  floating  in  the  \ntreous.  For  instance,  we  And  the 
edge  of  a  glaucomatous  cup  is  to  be  seen  with  +  24  (-|-  1.50  D);  its 
bottom  requires  -  1G(— 2.50  D),thedcpth  of  thcpit  is  ^-H,>,  =  A 
=-,"„  or  1.50  D  +  2,50  D  =  4  D.  By  referring  to  the  table  on  pages 
89  and  90,  we  find  that  H  ^j  (or  +  1.50  D)  means  shortening  of  axis  of 
0.47  mm.,  wliiU^  myopia  Vo  or  —  4  D  means  lengthening  of  axis  of  1.37. 
The  depth  of  the  cup  then  equals  0.47  +  1.37  =  1.84  mm.  On  the 
other  hand,  swelling  of  the  optic  nen'c  In  neuritis  may  permit  -f  8 
for  its  summit,  and  the  eye  be  emmetropic.  A  shortening  of  the  vis- 
ual axis  of  4  =  1.50  mm.  which  measures  the  amount  of  swelling. 
The  .same  principle  applies  to  all  other  cases  above  cited,  and  by  it 
we  are  able  to  give  precise  data  in  the  facts  and  progress  of  a  case. 
An  interesting  case  was  one  of  myopia  of  —  7  D  {—{),  which  gives 
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dou^tion  of  axis  of  "3.13  mm.  In  tlie  eye  there  was  tleta<.hod  reU 
ina,  ffhoHo  conspicuous  piirt  or  summit  was  seen  by  +  7  D  or  +  |» 
which  means  shortening  of  axis  of  1.7G.  The  true  elevation  of  the 
retina  therefore  was  14  D:  equivalent  to  3.89  mm. 

Incases  of  this  kind  the  inverted  imas'O  has  some  value;  if  we 
mow  the  objective  lens  from  side  to  side,  the  parts  of  the  object 
vhich  are  highest  and  those  which  are  lowest  will  not  move  to  an 
equal  degree ;  in  other  words,  their  parallax  will  he  unlike,  and  they 
wilt  appear  to  be  dLsp!ace<l  unequally.  The  top  of  a  swollen  nerve  is 
nearer  than  its  bottom,  and  the  motion  of  the  objective  lens  causes 
its  imagfj  to  have  less  excm-sion  at  the  top  than  at  its  bottom. 
The  same  thing",  to  a  less  degree* c^^n  be  exhibited  in  Uie  direct  imago 
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moving  one's  head.    So  too,  with  a  glaucomatous  nerve,  the 

lels  on  the  edge  of  the  disc,  as  the  lens  is  moved  up  and  down, 

Imove  in  front  of  and  faster  than  do  those  at  the  bottom  of  the 

t»er\c.     For  explanation,  see  the  diagram  {Fig.  29)  from  Abadie. 

.Let  b  be  tlie  edge  of  the  excavation,  and  a  he  at  its  bottom,  and 

be  images  of  these  points  along  the  axis  of  the  lens  will  be  at  B  and 

respectively;  cA  is  of  course  shorter  than  cB.    When  the  lens 

moved  down,  the  points  A  and  B  are  displaced  to  A'  and  B'  as 

in  the  figure.    They  are  no  longer  in  the  same  line,  because 

lie  surface  of  the  exeavalion,  a,  b,  pn'sents  itself  diiTerently  to 

Ihe  lens.    The  point  B'  moves  faslirr  and    farther  than   the  pomt 

i'f  and  passes  in  front  of  it,  because  c'  A'  and  c'  B'  become,  as  it 

'*erc,  radii  of  arcs  of  circles. 

A  special  modillcation  of  the  indirect  method  has  been  made 
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by  Schmidt-Rimpler  *  Tor  detonnining-  the  state  of  refraction.  It  is 
not  difficult,  and  is  moderately  accurate,  and  the  observer  is  not 
■compelled  to  relax  his  accommodation;  yet  its  being*  a  rather  cuni- 
bersomeapparatus  haspri'venUnl  it.s>^'nt*ral  acceptance.  Recently 
Warlomont  and  Loiseau  have  constructed  another  instrument 
based  on  the  same  method. 

Yet  another  objective  method  of  ascertaining  the  state  of  re- 
fraction is  to  be  mentioned  which  was  prominently  brought  for- 
ward by  Cuignet  in  1873  and  which  has  g-ained  considerable  cur- 
rency in  England,  and  is  g-rowin^mio  use  elsewhere.  Cui^et  called 
at  keratoscopy,  under  a  false  idea  of  what  the  method  really  is,  aud 
■various  names  have  been  given  to  it,  \iz. :  pupiloscopy,  retinoscopy, 
skiascopy, etc.  The  mostcommon  name  aud  iu  acertaiu  way  suita- 
ble, althou^jh  not  truly  correct,  is  the 

Shadoiv  Test. — Wlien  the  eye  is  illuminated  by  the  ophbhalmi; 
scope,  only  a  small  part  of  the  fundus  is  covered  by  tho  lig'ht,  wt 
all  the  rest  is  obscure.    If  the  niirror  is  turned  at  various  ani;;le 
the  illuminated  surface  corr^'spondingly  shifts  and  wo  may  see 
the  pupil  a  portion  both  of  the  luminous  and  of  the  non-luminou 
surface.    The  latter  is  spoken  of  as  a  shadow,  which  is  physical^ 
incorrect,  but  is  a  term  convenifnt  for  use.     Its  formation  is  ill\i 
trated  by  casting  upon  a  screen  the  image  of  a  gas  flame  by  a ! 
inch  convex  lens.     The  image  is  bright,  but  there  surrounds  it 
dark  circle  which  has  nearly  the  diameter  of  the  lens.    Tin's  no^ 
luminous  or  dark  circle  corresponds  to  the  "shadow"  in  the  te 
we  are  considering.    The  lens  has  deflected  the  rays  to  form  th 
image  and  the  surrounding  space  is  iu  darkness.    If  now  in  illur 
Bating  the  eye  we  turn  the  mirror  in  oblique  positions,  the  shadoi 
appc^aring  in  the  pupil  will  have  certain  peculiarities  which  depen^ 
upon  the  quality  of  the  mirror  and  upon  the  refractive  state  of 
«ye. 

The  miri-or  may  be  plane  or  concave.  Because  of  its  greater  sii 
phcity  wo  will  assume  the  mirror  to  be  pUine.  The  observer  sits  in 
front  of  tho  patient  at  three  or  four  feet  (say  one  meti-e)  distance, 
the  light  will  most  conveniently  be  above  his  head,  and  the  pupil 
must  be  modei-ately  large;  a  mydriatic  is  frequently  required.  If  the 
mirror  is  rotated  upon  a  vertical  axis,  the  shadow  moves  transversely 
across  the  pupil  prcsentmg  a  vertical  edge  and  tests  the  refractive 
quality  of  the  ti*ansversc  meridian.  With  emmetropia,  hyperopia 
and  slight  myopia  the  shadow  mnves  in  the  same  sense  as  the  mir- 
ror, or  "with'"  the  mirror.  With  myopia  higher  than  1  D  the_ 
movement  of  the  shadow  is  opposite  to  the  expected  effect  or 
**  against  the  mirror."    To  understand  the  phenomena  see  Fig. 


'  **  Aa^nheilkunde  and  OptithaliuoAkopie,"  Hrmunschweii;,  1894. 


from  the  eye  being  divergent  or  parallel  will  not  be  brought  \ 
focus,  and  tin.'  observer  will  see  a  virtual  erect  image  at  I"  {Ni 
the  virtual  focus  of  I'  and  sec  its  movements  as  thoy  actually  ofl 
i.e.,  in  the  same  direction  as  the  movements  of  the  real  irriag^  | 
I"  and  therefore  "  against "  the  movements  of  the  mirror. 
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myopia  be  of  low  degree,  viz, :  about  1  D,  the  rays  emerging  from 
the  pupil  are  foeussed  at  about  one  inntre  and  if  the  observer 
intcfcept  them  befai'e  they  meet  {No.  4)  he  will  refer  them  to 
I"  and  I'"  and  obtaiji  an  erect  virtual  image  of  1'  the  movements 
of  which  will  be  the  same  as  in  H  or  E  (No.  3),  viz. :  against  the 
mirror. 

To  sum  up:  with  a  plane  mirror  the  shadow  in  emmetropia, 
hyperopia  and  low  myopia  will  move  with  th«  mirror.  In  myopia 
greater  than  1  D,  the  shadow  moves  against  the  mirror.  With  a 
concave  mirror  the  shadow  in  emmetropia,  hyperbpia  and  low 
myopia  moves  against  the  mirror.  In  myopia  greater  than  1  D  it 
moves  with  the  mirror. 

In  practical  work  a  spectacle  frame  is  put  on  the  patient  or  a 
^isc  bearing- glasses  is  rotated  in  front  of  the  patient's  eye  (Brailey) 
and  various  glasses  are  tried  until  ono  is  found  which  just  reverses 
the  movement  of  the  shadow,  or  which  causes  the  shadow  and  the 
illumination  to  behave  as  in  emmetropia.  This  lens  is  very  nearly 
thp  desired  glass.  In  hypernietropia  we  must  subtract  about  1  D 
(rum  the  lowest  plus  lens  which  reverses  the  shadow;  and  in  myo- 
pia 1  D  must  be  added  to  the  lowest  minus  lens  which  reverses  the 
shadow,  because  the  reversal  of  movement  will  not  occur  until  a 
slight  excess  in  the  strength  of  the  glass  has  been  produced. 

The  higlier  the  ametropia,  the  less  luminous  will  be  the  pupil, 
acd  the  less  distinct  the  shadow.    We  may  give  attention  to  some 
other  points  besides  the  direction  in  which  the  image  or  the  shadow 
moves,  viz.:    to  its  l>rightnes3,  to  its  rate  of  uiovtMuent  and  to  the 
form,  straight  or  crescentic,  of  its  border.    If  the  eye  be  emmetro- 
pic, or  nearly  so,  the  image  will  be  most  correctly  focussed  and 
hence  at  it«  brightest,  whereas,  if  notably  out  of  focus  the  rays  ai-e 
more  dispersed.    For  the  same  reason  the  border  of  the  image  will 
in  emmetropia  be  best  defined  and  straighter  because  the  flame 
has  nearly  vertical  bordei*s — if  out  of  focus  the  image  has  a  more 
rounded  and  bltirry  outline.    Tlie  movement  of  the  image  is  most 
rapid  in  emmetropia. 

The  detection  of  astigmatism  becomes  easy  by  varying  the 
movement  of  the  mirror  about  different  axes — vertical,  horizontal 
or  oblique.  If,  for  example,  the  revei-sal  of  the  movement  of  the 
shadow  is  secured  when  the  movement  is  transversely  across  the 
pupil  and  ametropia  still  remains  in  the  opposite  meridian  wlien 
the  mirror  is  moved  in  that  direction,  another  lens  must  be  found 
which  will  correct  the  latter  error.  Of  course  the  ditterence  be- 
tween the  two  lenses  thus  found  is  the  degree  of  astigmatism. 
Both  the  kind  and  degree  of  astigmatism  are  thus  made  known. 
Irregular  refraction  or  opacities  in  the  cornea  and  lens  will  also 
Iw  brought  to   view.    Nettleship   says:   "for  the  quick  discovery 
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of  very  slight  astigmatism  and  of  the  dirvction  of  the  chief  mendian 
in  astigmatism  of  all  degrees,  retinoscopy  probably  excels  all  other 
methods." 

In  his  further  ohscr\'ations  the  writer  fully  concurs:  that  accu- 
rate retinoscopy  (skiascopy)  is  not  quicker  than  measurement  by 
the  direct  ophthalmoscopic  method  and  that  in  fact  the  latter  Is  de- 
cidedly the  more  rapid  if  one  have  a  good  instrument.  "I  cannot 
help  thinking,"  saysMr.N.,"  that  the  importance  of  retinoscopy  has 
been  somewhat  overrated,  and  that  though  in  some  difficult  cases 
it  will  remain  our  best  objective  test,  we  shall  do  well  generally  to 
use  it  as  an  auxiliary,  nith«r  than  as  a  substitute  for  other 
methods."  The  ability  to  employ  the  shadow  test  well  is  worth 
possessing,  but  it  can  never  attain  the  value  of  direct  ophthalmo- 
scopic examination  of  the  fundus,  because  it  teaches  nothing  of 
the  actual  condition  of  the  structures. 

By  the  methods  discussed  we  are  enabled  to  diagnosticate 
the  kind  of  refractive  error  present,  and  we  next  have  to  cor- 
rect it.  We  resort  to  trial  glasses.  We  examine  at  the  distance 
of  six  metres  or  as  near  to  that  as  may  be  feasible,  and  endeavor 
to  bring  vision  up  to  normal  standard  by  the  strongest  convex, 
or  weakest  concave  glasses  which  will  be  iiccepted.  Some  assist- 
ance is  gained  by  noting  the  distance  at  which  the  patient  can 
read  fine  print.  If  decidedly  myopic,  he  must  hold  it  near,  say  inside 
of  ten  inches,  but  he  ^-ill  do  the  same  if  greatly  hyperopic,  and  also 
amblyopic,  or  if  astigmatic,  or  if  thei-e  be  insufficiency  of  the  recti 
externi  muscles.  If  to  read  print  it  must  be  held  very  near,  and 
distant  sight  be  vorj'  bad,  try  a  concave  glass,  whose  focal  length 
is  about  th«  distance  at  which  Ihe  book  is  held  from  the  face;  this 
should  greatly  improve  distant  vision  if  there  be  myopia,  while  it 
will  be  rejected  in  most  other  kinds  of  refractive  error.  Should  the 
book  in  i-eading  be  held  at  a  distance  beyond  fourk'cn  inches  there 
may  be  hyperopia,  but  the  probabilities  are  that  the  fault  is  princi- 
pally in  the  accommodation.  Special  details  in  choosing  glasses 
will  he  given  xmder  the  special  kinds  of  error  to  be  treated. 

It  must  be  reuiarkwl  that  special  instruments  to  take  the  place 
of  the  box  of  trial  gla.sses  have  been  contrived,  called  optometers. 
Some  are  based  on  the  principle  of  the  Galilean  telescope,  viz.; 
those  of  Qracfo,  of  Perriu  and  Mascai*t. of  Snellen;  some  have  a 
single  convex  lens  (Bun^w,  Badal,  Sous,  etc.),  and  test  types  are  con- 
tained within  the  tube  of  the  instrument;  some  have  two  convex 
lenses  placed  a  distance  from  each  other  equal  to  the  sum  of  their 
principal  foci  (Hirschberg,  Plehn),  and  in  using  them  the  types 
are  hung  u|jside  down  across  the  room.  In  some  instruments  the 
focus  of  the  lens  coincides  with  the  patient's  nodal  point  as  recom- 
mended by  Nagel  (Hirschberg.  Plehn),  the  object  is  to  avoid,  as 
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much  as  possible,  raagrnirving  the  print.  Without  discussingr  these 
apparatus  in  detail  (see  article  by  Plelin '),  it  may  Ix;  rt»niui*kcd  tliat 
Uieyare  useful  when  u  largv  nuinhi'i*  of  examinations  must  be  made 
npidly.  as  among  recruilji  in  military  ser\nce,  but  tliey  are  apt  to 
provoke  etTorts  of  accommodation  and  they  do  not  serve  for  read- 
ing. Thei-e  is  also  an  iiLStniment  based  on  wholly  different  princi- 
p!(?s,ca!U'd  the  prismoptomeler,  to  which  the  same  objections  apply. 
Still  another  mode  of  testing  vision  subjeeliveiy  is  based  upon 
the  experiment  of  Scheiner,  viz.:  looking  thi*ough  two  stnall  holes 
about  three  or  four  millimetres  apart  in  an  opaque  disc.  The 
ellft't  of  this  contrivance  is  seen  in  ¥'\g.  3'-;.  If  the  emnmtropic  eye 
Ebe  focussed  for  the  object  O,  it  will  form  a  sharp  image,  notwith- 
stanUing  the  splitting  of  the  beam  of  light  into  two  small  pencils, 
because  each  will  fall  upon  the  fovea.     For  the  hyperopic  eye  H 
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vhose  retina  is  nearer  the  nodal  point,  the  small  pencils  will  each 
make  a  separate  confused  image  upon  it.  The  same  will  be  true 
of  the  myopic  e^'e  whose  retina  is  too  far  from  the  nodal  point, 
viz.:  that  each  pencil  will  make  its  own  eii-cle  of  dispersion.  Both 
the  hj-peropic  eye  and  the  myopic  \^'ill  therefore  see  the  object 
doubM:  it  being  snpiwsed  that  the  hypc;ropic  makes  no  effort 
of  accommodation.  This  device  w^aa  employetl  by  Portcrfield 
any yeai*s  .igo,  but  has  lately  been  made  practical  by  I)r.  Tliojn- 
ODt  as  follows :  If  across  the  upper  hole  of  the  sciven  a  retl  glass 
^  placed,  and  the  object  be  at  twenty  feet  and  be  a  very 
smftll  gas  flame,  or  a.  small  dot  of  light,  then  ametropic  eyes 
'^ill  not  onl3'  see  two  lights,  but  one  will  be  red  and  the  other 
white.  For  the  hyperopic  eye  it  will  be  seen  by  the  dotted  lines 
oin;L'  through  the  nodal  point  k  (see  Fig.  32),  that  the  projection 
'  the  sp<it  which  is  up]>ermost  on  the  retina  is  below  the  axis,  and 
if  the  red  glass  be  on  the  upper  bole  of  the  screen  that  image  is 
fwl*  It  therefore  follows  that  when  tlie  nnl  imagi*  appears  to  the 
Aide  of  the  axis  opposite  to  the  side  where  the  red  gla.ss  is  placed, 
this  diagnosticates  hyperopia.  On  the  other  hand,  if  the  red  image 
be  on  the  same  side  of  the  axis  with  the  glass,  this  declares  myopia, 

-  '  Arohivesof  Opth..  xvii.,  1,  T4,  !««», 
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It  is  further  evident  that  the  jri-eater  the  ameti-opia  the  wide 
apart  will  be  the  two  iinagwa.     It  follows  th.-it  the  kind  of  diplopia 
and  the  interval  between  the  imagxis  ^ivc  both  the  kind  and  ap- 
pi-oxiniatoly  tlie  j>ower  of  the  corircting  glass.    To  make  the  esti-     , 
mate  of  the  power  of  the  gluss  faii-ly  accurate?,  Dr,  Thomson  has  sofl 
arranged  two  small  gtis  flames  upon  a  measured  bar  that  each" 
being  doubled,  one  is  moved  from  the  other  until  instead  of  four 
flames,  three  only  are  seen  by  the  coincidence  of  two.    This  dis- 
tance is  read  otf  upon  the  i*od,  which  is  divided  into  rentiuieti-ej^, 
and  the  refraction  is  deduced.    Still  more  simfily  the  refraction 
given  by  putting  in  front  of  the  .sereen  the  convex  or  concave  glass 
which  causes  tlie  images  to  appi*oach  until  they  coalesce.    The 
objection  to  this  is  that  myopics  will  be  likely  to  use  ucconiniod 
tion  and  get  glasses  too  strong  and  hyiM-ropies  to  get  glasses  too 
weak.     Dr.  Tlioinson's  use  of  two  flames  obviates  this  hahility.* 

This  method  is  of  value  in  some  difficult  cases  of  refraction 
where  the  media  are  irregular  in  curve,  viz.,  in  conical  cornea*  or  aro, 
opaque.    Willi  dilated  [lupil  it  is  easy  t«  apply.    It  is  always  mos^ 
etTective  with  a  large  pupil,  when  the  holes  may  be  four  millimet 
asunder  and  can  be  used  in  a  dark  i-oom  and  for  illiterate  persons. 

Tlie  theory  of  this  method  and  the  mathematical  formulae  are 
given  by  Nagel,  G.  and  S,,  VI.  p.  41','. 

For  the  general  theory  of  optometers,  see  Nagel,  I.  c,  p.  315  e' 
se*i. 

We  now  take  up  special  refractive  erroi-s  in  dctaiL 


H  li-PERMKTROPIA. 

Hyperopia — IJ. — Hypei'metn>pia  is  the  condition  in  u-hich,' 
suspended  accommodation,  a  pei-son  n'yuiivs  a  corivi'.v  glass  to  get     i 
his  best  acuity  of  sight  for  distance.    It  is  essential  to  put  asidofl 
the  accommodation,  because  up  to  a  certain  age  and  for  small  de- 
grees it  overcomes  aud  conceals  the  liy|K;ropia.    But  it  is  not  to  bo 
expected  that  all  Ci»s*»s  of  high  degrees  of  H  will  with  glasses  gain 

V=  13 . 

Many  who  need  +  10  (4  I))  or  stronger  glass4's,  ha\-e  V=  \\  or 
iJ.  In  fact,  the  great*'r  number  of  strongly  hyi>eropic  persons  do 
not  have  noruial  acuity  of  sight.  ^^ 

It  is  the  optical  n*sult  of  a  sliortoned  visual  axis  or  of  want  oT^ 
the  ci'j'stalline.    It  also  appears  in  later  life,  after  sixty,  by  flatten- 
ing of  the  crystalline,  being  the  outcome  of  advancing  presbyopia,^ 
Flatt-ening  of  the  cornea  may  also  causo  it  thi*ough  distention  o^| 
the  globe,  as  ensues  in  glaucoma.    The  usual  cause  is  shortening  of^ 
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tberisual  axis.  It  is.a  congenital  condition.  At  birth  it  is  almost 
universal,  viz.,  in  iiZAi;  up  to  the  fifth  year  we  find  84,<;  among 
children  in  elementary  schools  765f ;  among  pupiU  in  higher  schools 
b&i.  The  decree  of  H  at  the  second  year  of  life  averaged  in  300 
caws  2D.  For  a  summary  of  all  recorded  investigations  of  re- 
fraction by  dilTerent  observers,  amounting  to  23,743  cases  see 
RsDtiall,  Bericht  Int.  Ophth.  Congress.  Heidelberg,  1888,  p.  511; 
a[»o  Am.  Jtmnial  Me<h<al  ,'icieuce.t,  Ju\y,\Stii>. 

Anatomical  Characteristics, — In  his  classical  treatise  which  is 
Tlie  foundation  of  the  kno\v'le<lge  of  the  present  daj'  on  this  subject, 
Doudors  portraj's  many  features  which  characterize  the  physiog- 
nomy of  hyperopics.  That  they  often  have  narrow  faces  and  shal- 
low orbits  aiul  eyes  deep  set,  is  true,  but  no  conclusive  detluctions 
can  he  (Iniwn  from  such  appearances.     It  is  evident  that  tlie  axis 

the  t-ye  increases  in  higher  ratio  during  the  early  years  of 

o\vth  than  do  the  optical  parts. 

Hi,*peropia  necessitates  an  elTort  of  accommodation  proportion- 
ate to  its  degree,  and  the  result  is,  that  if  great,  the  ciharv*  muscle 
becomes  enlarged  and  in  adults  its  size  and  contour  have  a  wcU- 
cmrked  and  conspicuous  character.  Tliis  has  been  exhibited  by 
Iffanolf.  If  hyjH'ropia  is  less  than  3  D  or  4  D  vision  genenilly  is 
normal,  if  higher  it  is  rarely  normal.  The  explanation  is  found 
probably  in  the  want  of  development  of  the  retina  and  optic  nerve. 
The  supposition  that  the  same  number  of  rods  and  cones  as  in 
cmmetropia  are  condensetl  into  a  smaller  space  is  inherently  im- 
probable. Bonders  pointed  out  that  the  macula  lutca  is  farther  to 
thetfiuporal  side  than  in  cmmetropia,  and  Landolt  and  Dobrowlsky 
proved  that  the  distance  between  the  ])aj>illa  and  the  macula  is 

Iter  than  in  normal  eyes.  The  cornea  is  more  decidedly  dccen- 
than  in  emmetropia  and  the  angles  gamma  and  alpha  ai'e 
usually  verj'  large.  With  the  higher  degrees  of  H  the  eyeball  is 
''i^deatly  small  and  proclaims  its  imperfect  development  not  only 
in  this  fact,  but  even  in  imperf(!ct  vigor  of  the  ciliary  muscle  and  of 
the  motor  muscles.    The  optic  nerve  in  marked  degrees  of  H  often 

it^  indistinctness  of  tissue,  it  maj'  be  deep  red  or  grayish,  its 
are  oft«n  striated  and  ill  deflned,  especially  on  the  nasal 
ride.  It  may  be,  and  in  high  degrees  it  usually  Is  intensely  red, 
sml  because  of  such  signs  some  have  regaitled  the  condition  in- 
tlauunatory.  This,  however,  can  haixlly  be  sustained  by  cUtucal 
experiehce.  What  is  known  as  the  choroidal  crescent,  viz.:  the 
loterval  between  the  edge  of  the  choroidal  and  the  scleral  open- 
ings is  not  infretiuently  observed,  and  it  is  usually  on  the  t^-mporal 
Bide.  Sometimes  the  norvo  is  anatomically  oval,  while  the  o\-al 
shape  <Iue  to  astigmatism  is  also  frequent.  Kven  the  retina  in  the 
neigh Iwrhood  of  the  nerve  sometimes  is  hazy  and  aeetns  V\x\e\u 
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While  thcso  appearances  belong  to  higher  degrrees  of  li,  wo  shall 
And  in  all  hypcropic  pursons  having  symptoinn  of  astheuopia,  that 
tlu'  nervo  is  red,  perhaps  very  deeply,  and  the  veins  are  large — in-M 
dicating  reflex  irritation  of  the  papillary  circulation,  V 

Symptoms. — In  using  their  eyes,  hyperopes  of  moderate  degree, 
or  rather  such  as  have  adequate  acooinmodation  and  good  musrJfls^J 
exiiibit  no  difFerence  ordinarily  from  euiinetropes.     If  examined  hj 
glasses  they  may  not  accept  them.   In  such  persons  the  whole  error  u 
latent.   On  the  other  hand,  tht»y  may  see  equally  well  at  six  metres  ' 
w^ith  and  without  a  given  glass.    The  glass  which  they  accept  rep- 
resents the  "  manifest  H."    Under  atropine  such  a  person  would 
show  a  higher  degrtie  and  accept  a  stronger  glass;  the  repressed^ 
amount  is  the  *'  latent  H,"    The  "  total  H  "  Is  of  course  the  sum  offl 
the  manifest  and  the  latent.    It  is  also  possible  that  a  hyperope 
i"e<juires  a  weak  glass  to  give  him  the  host  vision  and  will  also  seo^ 
equally  well  with  a  stronger  one.     Suppose  he  needs-f- 1-^  D  forfl 
vision  \  and  will  accept  +  3  D.    It  is  evident  that  his  manift-st  H  ~ 
=3  D.    Of  this  he  is  able  to  correct  1.5  D  voluntarily,  and  this  part, 
of  tJic  "manifest  H  "  Dondere  calls  "  facultative."    The  total  H  cai 
be  usually  seen  by  the  ophthalmoscope,  and  can  be  elicited   by 
using  atropine  in  full  dose.     But  my  own  experience  agi*ees  with     ' 
8chweigg<!r's  {"  Handbuch  der  Augenheilkunde,"  p.  49,  1880)  thatA 
exceptional  cases  occur  which  do  not  yield  up  their  toUil  H  to  the" 
ophthalmoscope.     See  also  article  by  Weiss  (Gmefe's  Archiv  fuv' 
OphthaL,  XXIV.  ii.,  90),  one  by  Agiiew  (Ti-ans.  Am.  Oph.  Soa).      ■ 

I  observed  one  such  person,  a  Kuiy  aginl  S'S,  for  three  months  and™ 
could  not  make  out  an  error  wliicli  linally  under  atropia  proved  to 
be  2.5  D.     Persons  with  high  degrees  of  H,  especially  if  they  be  no- 
tably amblyopic,  \vill  bnng  print  and  work  verj'  close.    The3"  willj 
behave  as  if  near-siglit*'d.    They  will  seek  a  strong  light,  will 
badly  in  the  evening.    They  often  have  small  pupils.    Tliey  apply] 
for  relief  either  because  distant  vision  is  indistinct,  or  when  they 
have  symptoms  of  asthenopia.    Distant  \Tsion  fails  when  the  ac- 
commodation can  no  longer  cornet  the  en-or.    It  is  evident  that 
with  parallel  axes,  the  hypertrope  has  been  accustomed  to  exert  au^ 
undue  degree  of  accommodation.    A-s  this  faculty  declines  withfl 
years,  he   finds  himself   obligi^d  at  an  eai-ly  age  to  seek  the  aid" 
of  convex  glasses,  and  he  also  Is  apt  to  find  that  a  weak  convex 
glass  improves  and  i-estores  to  him  his  former  acute  distant  sight. 
This  is  what  usually  transpires  with  moderate  H  in  healthy  and 
vigorous  peraons.    An  attack  of  sickness,  especially  of  diphtheria, 
chronic  ill  health,  notably  uterine  diseases,  ami  extreme  taxation  of 
sight,  may  cause  the  same  results  Ix'fore  Ihe  usual  decline  of  uccora^^ 
modation  would  develop  them.    But  it  is  more  common  under  tbeH 
influence  of  such  causes  for  the  subject  to  suffer,  not  from  defective 


J 


ERRORS  OF  REPRACTTON. 


85 


S)f?it  cither  for  near  op  far,  but  from  pain  in  dose  oyc-work.    This 

is  calU'd  accomuwdattve.    asthenopia.     Tlie  svmptoma  are  that 

a/kT  working:  for  a  certain  period   the  pei'son  must  stop  because 

tho  sight  IS  blurred,  tluirt"  is  pain  in  and  about  tlie  eyes  and  souie- 

timcii  remote  roflesc  symplonas,  such  as  headache,  pain  down  the 

spine,  sickness  of  st<Hnach,  etc.,  etc.     Tlie  ability  to  resume  work 

after  rest,  to  work  better  under  stimulus,  that  llxe  periods  of  ability 

to  work  ^row  shorter: — these  are  characteristics  of  this  condition. 

3Un^'  nu»i*e  touches  rni^ht  be  given  to  this  picture,  but  they  would 

8<fr\-o  no  ^ood  purpose.     It  may,  however,  be  added  that  palpebral 

irritntion,  chalazia,  otyes,  blepharitis  urargijialis,  and  hypera^mta  of 

the  palpebral  conjunctiva  are  frequently  seen.    The  inflamniations 

of  tl:xt>  bonk-r  of  the  lid  occur  most  often  in  young  subjects  and  fif- 

J-*luer»tly  without  any  complaint  of  distressful  sight.    This  is  a  well 

-bltshed  fact  and  was  noted  by  Roosa  and  Schirmer  and  has  long 

'>een    familiar  to   the  writer.     Palprbral  conjunctivitis  is  almost 

alH-^vys  present  when  aslhenopic  symptoms  exist,  and  explains  the 

L'nc^Sitions  of  smarting,  dryness,  heat  and  the  inclination  to  pi*ess 

lip4:>n  the  globe— as  well  as  the  comfort  gained  by  applications  of 

pul£«;>  warm  water  and  soothing  lotions. 

^3t3ypermetropia  makes  its  appeai*ance  in  the  order  of  nature  bc- 
forxO  sixty  or  seventy  years  of  age,  and  then  dimness  of  sight  for 
ii&tance,  oorrectible  by  a  weak  convex  glass,  is  the  symptom  ob- 
cir-v-ed.     Usually  there  is  no  asthenopia. 

-Another  class  of  cases  exltibit  tlie  effects  of  their  error  in  dia- 
tu»*%Dances  of  the  muscles;  they  are  cither  inclined  to  converging 
I  4t^r^>istnu,s  or  it  becomes  fully  established. 

We  have  spoken  of  the  ultimate  relation  which  in  emraetropia 
sut>8ists  between  accommodation  and  convergence.    For  a  given 
n^nxberof  dioptries  of  accounuodation,  say  4  D,  an  e()ual  number  of 
w*ilric  angles  must  be  brought  into  use,  i.e.,  4.     With  hypernuftro- 
p»a  the  law  is  not  thesame.    On  the  contrary,  with  no  convergence 
the  subject  must  put  forth  as  many  diopti'ies  of  n^^commodation  as 
will  etjual  his  total  error.     If  hyperopia  =  4  D    and  he  accommo- 
date for  250  mm.,  he  uses  4-h4D"8D  of  accommodation  for  4 
metric  angles  of  convergence.    At  once  a  disprojwrtion  appears, 
wliich  may  easily  be  converted  into  a  complete  disturbance  of  binocu- 
lar vision,  if  for  any  cause  there  be  ditTicuIty  in  distinct  vision  or  in 
converg^'nce.    The  two  functions  are  m  a  state  of  unstable  equilib- 
rium and  are  easily  disassociateil.  It  has  never  been  shown  how  large 
is  the  proportion  of  hypertnet ropes  wlio  acquire  strabismus,  but 
Donders  sbowi-d  thnt  about,  two-thiitls  of  the  cases  of  strabismus 
cnnvprgens  were  hypermetropic.    The  latitude  which  exists  in  the 
Amplitude  of  convergence  for  a  definite  amount  of  A,  and  the  varia- 
tion in  relative  A  for  given  <legrres  of  convergence,  expVam  ■w\\y  s^> 
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large  a  proportion  of  hyptropic  subjects  never  fall  into  strabismus 
But  that  they  are  subject  to  this  tendency  is  evident.    It  must  als 
be  remarked  that  other  n^fractive  complications  are  frequent  in  HJ 
viz.:  asti^natism  and  unequal  refi-action  of  the  two  eyes  (anisom<v1 
tropia).    To  this  must  be  added  that  often  there  is  unequal  visualf 
power  in  the  two  eyes  and  inferior  visual  acuity  of  one  or  both 
forces  the  adoption  of  a  distance  for  near  work,  closer  than  the 
degree  of  H  would  demand.     It  is  not  found  that  hyperopic  persons 
choose  a  workm;r  point  more  removKl  thiin  emmetropes;  on  the 
contrary',  their  inclination  is  to  adopt  a  closer  near-point,  until  the^ 
failure  of  accommodation  bringii  on  premature  presbyopia.  fl 

Theoecuri'euceof  strabismus  is  evident  lydetenniued  by  a  variety" 
of  factors  and  among  the  most  potent  is  the  actual  power  of  the, 
muscles  of  adduction  and  abduction.    Efforts  of  accommodation 
stimulate  the  intemi  and  the  effect  is  reciprocal.    It  is  a  subject 
worth  mvestigatin^'  on  a  lar^e  scale  what  is  the  adduction  and  alw^ 
duction  of  liypermetropes  who  do  not  squint.    (See  "  Die  Aetiologic 
der  Strab.  conv.  hypcrmet."  von  Dr.  Richard  Clrich,  1S81.)    Thfr™ 
subject  will  be  referred  to  again  under  the  head  of  strabismus.        | 

Complications.— It  has  been  said  that  amblyopia,  astiginaiism, 
inequality  of  the  eyes  both  as  to  refraction  and  vision,  strabismus,  J 
spasm  of  accommodation  and  asthenopia  may  coexist  with  hyper*^ 
opia.    It  is  rooogTiized  to  be  a  frequent  concomitant  of  glaucoma  and 
is  regarded  as  predisposing  to  it,  while  that  it  may  predispose  tOj 
idiopathtic  retinitis  (Dobrowlski)  is  not  probable. 

Diagnosis. — The  acceptance  of  a  convex  glass  for  distant  visior 
and  that  by  it  \ision  is  not  mipaired  or  may  be  improved,  is  conclu- 
sive  of  hypennetropia.    Its  non-acceptance  does  not  disprove  it. 
accommodation  is  fully  paralyzetl  by  atropine  non-acceptance  of 
the  glass  disproves  it.    With  this  must  be  combined  objective  ex- 
amination, viz. :  by  ophthalmoscopy,  by  CuigneVs  method  (shadov 
test),  and  for  decided  proof  it  must  be  possible  to  eliminate  accom-l 
modation  both  from  the  observer  and  the  patient.    Inmost  cases  thai 
upright  ophthalmoscopic  imago  xv1ll  settle  the  matter  easily,  b^ 
showing  that  a  convex  glass  permit-s  clear  vision  of  the  fine  retinal' 
veiisels  near  the  macula,  or  of  the  retiiutl  epithelium  (the  granular 
look).    For  H  less  than  1  T>  good  observers  may  be  in  doubt  withJ 
objective  methods,  but  if  needful,  atropia  will  determine  the  point.  ' 

Prognosis.— The  error  is  not  curable,  but  is  correctible.    The 
degree  of  vision  will  not  be  impaired,  but  as  the  accommodative  j 
power  becomes  exhausted,  stronger  glasses  will  be  needed,  and 
higher  degrees  of  H  one  pair  will  be  required  for  distance,  and  a1 
s<rcond  for  the  near-point.    The  endur.uice  of  hjijeropic  eyes  usually 
falls  b<:low  the  normal  amount,  and  as  they  come  to  use  high  gln.ssea.^ 
for  work,  this  disability  is  liable  to  increase.    They  often  feel  the 
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necessity  of  constantly  wearing:  glasses  to  be  a  grievous  burden, 
but  the  prognosis  is  relatively  g:oo<l. 

Trtatmenf. — We  have  no  occasion  to  deal  with  these  persons 
until  some  of  the  above-mentioned  subjective  symptoms  cause 
them  to  ask  for  relief.  So  lonff  as  their  accommodation  can  with- 
out conscious  strain  overcome  their  error,  tlu-y  nt-etl  no  aid. 

1st.  In  the  simplest  cases  the  first  call  for  help  Is  when  they  f\nd 
near  \ision  indistinct  or  tiresome,  i.e.,  when  A  is  not  large  enougli  to 
easily  overbalance  H.     We  usually  meet  this  in  pei'sona  fi-om  25  to 
40yciirs  of  affe.    They  may  accept  a  weak  glass  for  distant  vision, 
but  without  it  may  have  V  —  J.     It  is  in  nMuling,  etc.,  that  they 
Qnil  the  print  btur  and  the  light  seem  bad  and  the  eyes  grow  tired. 
\SV  always  test  each  eye  separately  and  cover  the  other  by  a 
sciwn.     The  convex    glass  which    niak«s    reading    comfortable, 
wLcther.iS  D,or  1  Dor  l.S  D,is  all  that  they  need.    This  they  may 
\isr  lit  dtscr'etion,  and  there  is  no  occasion  for  a  distant  glass  and 
atropine  need  not  be  used  m  the  examination.    Let  the  same  jjei-son 
grow  older  and  find  distant  vision  a  little  hazy,  then  he  may  take 
Ibe  convex  glass  which  restores  its  sharpness  and  at  the  same  time 
he  will  need  a  stronger  working  glass  and  will  have  to  make  habit- 
ual MS*'  of  it.    The  glass  for  distant  sight  he  may  use  at  his  plea- 
sure for  looking  at  pictures  or  at  persons  in  an  audience,  etc.     In 
ttrae  it  may  come  to  pa-ss  that  without  a  glass,  distant  sight  is  un- 
plitiSQutly  obscure  and  then  the  pei*son  will  gladly  take  refuge  in 
ils  continuous  employment.    His  occupation  may  require  sharp 
vision  at  modei-ate  distaucea,  say  at  10  feet,  and  he  may  even  need 
a  series  of  three  glasses  to  meet  all  his  re<iuirenients.    Portrait 
nlers  llnd  themselves  sometimes  in  this  predicament.    It  is  con- 
ii«iit  for  them  to  have  a  glass  ground  with  double  foci,    For- 
lysuch  glasses  were  made  in  two  pieces  (Franklin's  ghisst's), 
BOW  separate  foci  can  be  ground  upon  the  same  piece  of  glass. 
Tht?  stronger  should  be  below  and  it  should  occupy  less  area  than 
lb«  upper.     At  the  dividing  line  prismatic  distortion  occurs,  but 
generally  the   person   can  soon  habituate  liimself  to  the  glasses. 
The}"  must  be  larger  than  the  ordinary  form.    Sometimes  a  slip  of 
ptass  is  stuck  to  the  lower  portion  of  the  weaker  one  by  Canada, 
t^lsara. 

2d.  The  pei*son  complains  of  astlienopic  symptoms,  and  they 
^y  arise  either  when  at  work,  or  be  constant.  la  such  cases 
llie  error  may  l>e  small  and  the  di.stress  be  due  to  feeble  healthy 
'"'■iJrinork,  astigmatism,  feeble  muscles,  etc.,  or  the  error  may 
^  large,  and  there  may  be  notable  amblyopia.  The  mode  of 
^*aUng  with  such  a  case  will  depend  iipon  the  age,  the  general  con- 
dition of  health  and  upon  the  mtensity  of  the  asthenopic  sjiiiptoms. 
w  is  111  this  class  of  cases  that  we  are  confronted  with  the  question. 
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I.H  atropine  necessary  ?    The  case  is  to  be  looked  upon  .is  one  of  ae- 
commodatire  (i.tthtmopia,  a.nd  all  the  elements  which  outer  into 
t!iis  morbid  complex,  must  b«  taken  into  account.      A  real  attempt 
xnu>it  be  made  to  correctly  estimate  all  these   eleuifiits  without 
resorting'  to  atropine.    Firet,  one  must  test  dLstant  vision  and  find 
the  strongest  convex  spherical  glass  which  will  be  accepted.    If 
visual  acuity  remains  below  the  normal,  the  next  inquiry-  is  foras- 
tiKi'i^l^'sm,  which  will  be  hereafter  discussed.    If  suflicient  success 
iff.  not  attained  in  bringing:  up  the  visual  acuity,  try  the  objective 
examination  by  direct  oplithahnoscopy  or  by  the  shadow  test,  to 
see  what  glass,  or  combijiation   of  glasses,  is  indicat<'d.     Let  the 
patient  use  theso  for  distant  vision.    He  may  or  may  not  gain  bt>t- 
tcr  or  correct  acuity.    Perhaps  ho  now  accepts  a  strouger  ^Hass 
than  at  flret.    This  means  that  accommodative  tension  is  abating.     , 
He  may  not  consent  to  the  stronger  or  the  objectively  ascertained  M 
combination.    His  aiiswoi-s  may  be  conti-adictory,  be  may  evidently  ^ 
feel  uncertain  what  he  sees,  and  may  say  that  the  type  swims,  or 
comes  and  ji-oes.    The  glass,  objectively  ascertained,  may  be  much 
stronger  or  bo  very  unlike  the  glass  whicli  ho  is  willing  to  take. 
These  sjTDptoins  betoken  accommotiative  sti'am.     If  aft«r  a  Uttle 
patience  in  pressing  upon  him  glasses,  which  approximate  to  the  de- 
gree of  error  objeolivijly  ascertained,  he  accept  them  and  acuity  be- 
comes I  or  |,  let  him  take  these  and  read  with  them  for  half  an  hour,  ■ 
provided  he  be  a  person  under  25  years.    Usually  these  glasses,  if  ™ 
found  satisfactory  in  reading,  will  serve  the  purpose  and  a  mydj'i-      . 
atic  need  not  be  employed.    Such  a  proceeding  will  take  consider&*fl 
ble  time  and  patience,  and  it  is  assumed  that  the  examiner  has  an  ™ 
unlimited  supply  of  the  latter.    It  wdl  he  justifiable  to  give  the 
patient  these  glasses  with  the  proviso,  that  he  b**  told  that  theyfl 
may  possibly  not  sei'\'e,  and  that  if  they  cause  trouble  or  fail  of' 
relief  he  must  come  again.    In  other  cases  the  examination  may  be 
repeated  the  next  day  and  then  the  patient  is  likely  to  be  bctterfl 
able  to  control  his  eyes  and  faculties.    Glasses  selected  in  this  way  " 
necessarily  leave  uncorrected   what  may  be  called  the  nomutlly 
latent  error.    The  age  and  health  of  the  subject  have  a  controlling 
influence  over  the  amount  of  this  fraction,  wliich  may  be  called  the 
j>hy8iologically  lat^unt  error,  and   it   necessai'ily  varies  with  th© 
degree  of  H.     To  young  and  vigorous  subjects  whose  subjective 
symptoms  are  not  severe  and  for  whom  visual  acuity  ^  or  |  can 
be  obtained,  it  is  proper  to  prescribe  glasses  without  resoit  to  a 
mydriatic.     Whether  the  glasses  an?  to  be  used  only  in  near  work 
or  at  all  times,  tlepends  on  the  degree  of  error,  on  the  \ision  without 
thorn,  and  on  the  amount  of  discomfort  previously  existing.    If 
constantly  worn  they  sometimes  become  thereafter  indisp*'n sable, 
or  in  other  cases,  they  in  a  little  time  bring  about  relief,  and  mav 


Ibe   working  point 


» 


SRROR8  OF  refraction: 

laid  aside  for  distance  and  used  only 

m  atjendi), 
3(1.  But  another  possibility  presents  itself:  we  have  not  attained 
satisfactory  visual  acuity,  or  the  dilTerpnce  between  the  glasses 
[objectively  found,  and  subjectively  approved  is  too  great,  and  the 
ticut's  answers  show  that  his  accommodation  is  under  severe 
tniin,  or  his  sidijcetive  syinplom.s  ui-e  st^vere.     Further  evidence 
serious  spasm  of  accunimodalion  is  found  in  the  variable  sharp- 
of  the  fundus  under  the  ophthalmoscope,  as  various  j^lasses  are 
Vrnployc*!.      Under  these  conditions   a  mydriatic   must  be  used. 
(UU'utimes  the  prolonged  niytlriasis  of   sulph.  atropia,  which  will 
extend  to  seven  or  ten  days,  is  a  serious  inconvenience,  at  other 
times  it  must  be  regarded  as  a  therapeutic  measui-e,  as  well  as 
QwHlful  for  diagnosis.     Then  sol.  sulph.  ati-opia.gr.  iv.  ad   %'\.,  will 
be  dropped  into  the  eyes  from  three  to  ten  times  within  one  to 
three  days  according  to  the  susceptibility  of  the  patient;  constitu- 
tional symptoms  are  liable  to  occur,  and  warning  must  bo  given 
a«t)rihngJy.    With  milder  subjective  symptouis  hydrobromate  of 
iiomatropine,  gr.  xx.  ad   3  i.,  may  be  dropped  in,  every  ten  minutes 
until  relaxation  oecnrs,  and  its  effects  will  pass  in  twenty-four  or 
thirty-six  hours.    Sulphate  of  duboisia  is  our  most  active  agent, 
but  tms  no  special  advantages.    Muriate  of  cocaine  4!(  solution  has 
much  less  effect  on  accommodation  than  on  the  pupU. 

With  suspended  accommodation  the  full  amount  of  hyperopia 
*ill  be  discovered,  astigmatism  will  be  sought  fur,  and  while  with 
<lil:ited  pupil,  acuity  may  not  reach  the  normal,  an  ophthalmoscopic 
fttamuiation  by  the  upright  imag^  with  the  full  correction  both  by 
splierical  and  cylindric  glasses  will  show  whether  defect  of  vision 

I  l»  due  to  a  real  amblyopia.  Further  evidence  of  amblyopia  will 
be  had  by  testing  for  a  small  central  color  scotoma,  which  is  some 
tiroes  fuund  in  one  eye  of  hyperopes  who  have  never  squinted. 
If  the  degree  of  H  be  important,  ^  or  great-or,  it  will  very  fr© 
^uentiy  be  advisable  to  give  the  glass  which  fully  corrects  H, 
In  most  vastus  it  will  be  best  to  wear  it  continuously.  Under  what 
circumstances  should  convex  glass*'s  be  constantly  worn?  Some 
ptsople  answer  for  themselves  by  (inding  that  they  are  wholly  un- 
comfortable  without  them,  even  though  the  degree  is  not  strong 
Tlie  comfort  of  the  individual  is  of  necessity  the  fundamental  rea. 
Wu  for  constant  use,  and  that  only  in  this  way  can  it  be  secured, 
ISDot  always  to  be  anticipated.  That  such  use  is  likely  to  be  need- 
ful will  be  probable  of  cases  of  high  degrees,  viz.,  -^  and  more, 
whether  m  young  or  old  subjects;  the  more  advanced  in  age  the 
pcraon,  the  more  likely  is  he  to  i-equire  constant  help.  Again,  the 
ttme  advice  is  to  be  given  t^o  very  sensitive  po!*sons  whose  eyes 
fitethera  much  pain.    Under  this  head  will  come  a  large  eVAs&ol 
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soini-invalids  and  impressiblu  and  noui'algfio  porsous.     On  th«  other 
liand.  UiB  dull  and  torpid  and  unobseoant  will  often  be  qi»il«  in-- 
diffort'nt  to  the  aid  of  p:lasses  for  distance,  even  though  they  have  & 
marked  deprrec  of  err*>r.     Furthermore,  somctliinfj  has  to  be  con- 
ceded to  the  sense  of  what  is  becoming  to  their  personal  appearance 
In  persons  of  botli  sextw,  and,  while  a  physician  will  not  modify  his 
deliberate  opinion  and  advice  in  deference  to  what  may  suit   his 
patient's  whim,  there  are  doubtful  cases  in  which  his  abstract  view* 
iTiust  he  niodified  by  the  patient's  preference.     For  pei"sons  with 
iiiarUed  H  lliei-e  can  be  no  doubt,  of   the  advantage  {jramed    by 
constant  use  of  glasses,  becauKU  the  range  of  accommodation  i3> 
l>rought  within  the  physiological  linilt«.  and  the  continued  strain 
on  the  ciliary  muscle  is  removed.    Moreover,  it  is  a  rni<iuent  obsei^ 
vation  tliat  in  this  way  acuity  of  vision  decidedly  improves  in  tho- 
higher  degrees  of  H.    This  is  not  simply  the  ctTect  of  enlargement  of 
retinal  images,  but  of  improved  health  of  tho  retina. 

If  the  requisite  glass  is  as  high  as  4  D  it  often  causes  di.scorafortt 
when  lh*st  worn,  bticause  one's  estimate  of  distances  is  disturbed 
and  more  ligtit  is  gathered  into  the  pupil.  Special  care  must  be: 
taken  with  the  fxauies  that  the  centres  of  the  glasses  coincide  with 
the  visual  axes.  If  decentcred  in  cither  direction  a  noticeable  pris- 
niatic  deMectlon  occurs  ;  this  may  or  may  not  bo  desirable.  Witlt 
high  degrees  of  H  an  increase  of  power  in  the  glasses  required  for 
reading  is  usually  needful  at  an  early  age.  A  serious  disadvantage 
belonging  to  strong  glasses  is  that  they  greatly  restrict  tho  rang© 
within  which  ivading  is  comfortable.  The  book  must  be  held  at 
a  certain  and  almost  fixed  distance.  As  an  instance  of  extreme 
hyperopia,  I  may  mention  a  boy  ten  years  old  who  requii-ed  a 
glass  I  of  an  inch  focus  or  33  D.  To  find  hyperopia  of  10  D  or  12  D 
is  not  excessively  rare. 

On  page  83  some  remarks  were  made  on  the  prevalence  of  H  ia 
r  early  life.    The  results  belong  to  examinations  for  the  total  H. 
'Among  adults  who  were  largely  students  and  soldiers  and  after 
eliminating   the  statistics  whose  value  appeared   to  be  doubtful 
Randall  Unds  in  ^'2,743 examinations, Em.  Td.ii^,  M.  21.4^  and  H  51.9^., 
Admitting  that  more  than  half  the  young  adults  of  the  com- 
munity may,  as  these  flguivs  indicate,  be  hypermetropic,  it  by  no* 
means  follows  that  a  large  proportion  will  suffer  inconvenience  if  the 
error  remains  uncorrected.    The  state  of  health,  the  vigor  of  accom- 
modation, the  mode  of  life,  and  the  exigencies  of  eye-work  must  all  bel 
taken  into  account.  Etonders,  in  1864, "  Accommodation  and  Refrac-, 
tion,'*  p.  1T4,  said:  "In  an  absolutely  mathematical  sense  no  single 
eye  is  perhaps  to  be  called  emmetropic."  Randall,  in  188)S,  makes  the 
same  observation  {loc.  ci7.), and  adds:  "Approximate  emmetropia 
(Am.  <  ±  0,5)  isinfreqnentatall  ages,  probably  at  noepoch  excecd- 
mglO0^ "  Happily  the  human  race  is  not  covaveWcd  U>  vat^vu  mathe- 
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matical  perfection,  to  enjoy  a  reasonable  decree  of  felicity.  It  would 
boasiiardto  And  an  individual  perfectly  liealthy  in  bodj'  as  to  find 
ail  absolutely  emmetropic  eye.  A  limited  departure  from  a  per- 
feclstandarii  must  be  admitted  to  be  consistent  with  a  normal  eye. 
Tho  ri^'i*!  scrutiny  wiiicli  reduces  cmmetiopia  to  23.8^  and  makes 
bjpennetropia  51.0^  conveys  a  wron^  impression  of  the  relative 
proportion  of  what  their  experience  shows  to  bo  the  number  of 
persons  with  normal  eyes.  The  definition  of  such  an  eye  may  be 
stated  to  be  one  that  has  acuity  7^  or  |v  witliout  glasses  and  that 
canperfonn  all  necnssary  work  without  pain  or  fatigue.  It  would 
be  a  serious  error  to  insist  on  the  possession  of  a  mathematically 
faultless  instrument  before  we  could  accept  a  standard  normal  eye. 
In  a  practical  sense  small  errors  of  hyperopia  or  astigmatism 
vrhether  in  the  cornea  or  in  the  lens  must  be  disregarded.  Donders 
pbced  these  msignillcant  oitoi-s  between  -^^  and  ^f,.  At  the  pres- 
ent liino  the  allowable  limit  would  be  somewhat  less.  But  the  ten- 
dency now  is  toward  wliat  seems  to  mo  to  be  a  needless  degree 
of  exactness.  More  will  be  said  on  this  point  in  the  chapter  on 
asthenopia.  The  examinations  of  Seggol  in  tbe  soldiers  of  the 
Bavarian  army  are  admitted  to  bo  exact  and  trustworthy,  and  he 
irts  on  -imi  eyes  with  the  result  of  E.  4G.7*,  H.  -lO.Oi^,  M- 11.4^^, 
astigmatic  and  diseased  eyes  I.IK.  These  were  young  and 
teallhy  adults  who  had  not  been  given  to  exacting  oye-work. 
6rac/f'3  Archiv,  Ikl.  XXX.,  11.,  p  111,  1884. 

Tlie  degree  of  shortening  of  the  optic  axis  which  corresponds  to 
agi^en  amount  of  H  is  given  In  the  subjoined  table  from  Landolb: 


Tablr  of  Axial  IIvrRRoriA. 


9vw«(B. 

Ainnant 
of  staorteolng. 

TotAl  ImgUi 
Of  AxlA. 

Degree  of  H. 

Arn'iiinC 

of  RhoR«Q(nR. 

Total  leninb 
of  AjcUl 

mm. 

mm. 

mm. 

tnm. 

0 

0 

22.824  (norm*!). 

6. 

2,28 

20.  H 

0.8 

0.16 

23.67 

8.0 

2.41 

20.41 

1. 

0.31 

33.51 

9. 

2.5» 

30. 2d 

1.5 

0.47 

28  35 

0.5 

2.WI 

ao.ia 

J. 

o.ea 

32.30 

10. 

2.7H 

20.04 

13 

0.77 

22.  W» 

10.3 

2.yu 

10.92 

Z. 

0.02 

Sl.ifO 

11. 

3.02 

19.80 

s.s 

l.Ofl 

21.76 

12, 

3.2.'S 

19.37 

4. 

1. 21 

iji.ei 

18. 

3.47 

19. 8A 

4.5 

1.35 

21.47 

14. 

3.69 

19.  la 

3. 

1.50 

SI. 33 

15. 

3.01 

18.91 

n 

1.C3 

21.20 

16. 

4.11 

18.71 

I. 

1.76 

21.06 

17. 

4.83 

18.50 

i.a 

I.W) 

20.^^ 

18. 

4.S2 

18.80 

t. 

2.0!1 

20. MO 

19. 

4. 71 

18.11 

7.8 

2.16 

20.06 

20. 

4.«0 

17.9» 

It  will  be  seen  in  the  table  that  the  axial  shortening  for  eaich  I> 
isabout  0.3  mm.  up  to  7  D,  but  that  for  higher  errors  the  a>aa,V*> 
[Mtutjg  axis  numcient  to  cause  2  D  becomes  less  and  less. 
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MYOPIA.    M. 

There  are  two  kinds  of  mj'opia.  In  one  the  refractive  power 
of  the  media  is  excessive^  while  the  optic  axis  is  of  normal  length. 
In  the  other  and  common  form,  undue  elon^tion  of  the  optic 
axis  is  the  essence  of  the  error.  The  amount  of  actual  increase 
in  lengrth  of  axis  may  in  general  be  stated  for  the  lower  degrees, 
to  be  about  0.3  mm.  for  each  D.  Unlike  hyperopia,  the  increase 
of  axis  to  make  one  additional  dioptry  of  myopia  becomes  larger  as 
myopia  increases.  Beginning  for  1  D  at  0.32  mm.,  between  —  5  D 
and  —  10  D  the  average  increment  for  a  single  D  is  0.41  mm.  Be- 
tween —  10  D  and  —  15  D  the  average  increment  for  a  single  D 
is  0.51  mm.  Between  —  15  D  and  —  20  D  the  average  increment 
for  a  single  D  is  0.60  mm.    Exceptionally  it  has  been  shown  that 


Tablk  op  Axiax  Mtopia. 

Degree  of  M. 

Amount 
of  lenji^hening. 

Total  length 
of  Axis. 

Degree  of  H. 

Amount 
of  lengthening. 

TMalleoctk 
of  Axta. 

mm. 

ram. 

mm. 

mm. 

0 

0 

22.824  (normal). 

8. 

2.98 

35.75 

0.5 

0.16 

22.98 

8.5 

8.14 

25.96 

1. 

0.33 

23.14 

9. 

8.85 

S6.17 

1.5 

0.49 

23.31 

9.5 

8.58 

26.40 

3 

0.66 

23.48 

10. 

8.80 

26.63 

'i'.5 

0.83 

23.65 

10.5 

4.03 

26.85 

8. 

1.01 

23.83 

11. 

4.26 

27.08 

3.5 

1.10 

24.01 

12. 

4.73 

27.55 

4. 

1.37 

24.19 

13. 

5.28 

28.05 

4.5 

1.55 

24.37 

14. 

5.74 

28.66 

5. 

1.74 

24.56 

15. 

6.28 

29.10 

5.5 

1.9i 

24.75 

16. 

6.88 

29.65 

6. 

2.13 

24.95 

17. 

7.41 

30.23 

6.5 

2.33 

25.14 

18. 

8.a3 

30.85 

7. 

2.53 

25.34 

19. 

8.65 

31.47 

7.5 

2.73 

25.55 

20. 

9.31 

82.13 

eyes  whose  iixis  comes  within  the  usual  limits  of  22  to  25  nun. 
may  be  myopic.  Stilling  measured  two  eyes  with  axes  of  26  and  25 
mm.  respectively,  in  each  of  whicli  the  myopia  had  during  life  been 
determined  to  be  exactly  5  D.  It  is  not  found  that  the  cur\'e  of  the 
cornea  has  anj'  regular  relation  to  myopia.  I  have  found  the 
radius  both  shorter  and  longer  than  normal.  As  to  the  refiT.ctive 
index  and  curves  of  the  crystalline  we  know  nothing.  It  has  been 
shown  that  a  few  cases  of  myopia  are  congenital,'  and  often  the 
subjects  belong  to  the  poorer  classes  of  society,  while  the  vast 
majority  of  cases  exhibit  the  condition  after  eight  yeai's  of  age. 
Its  beginning  may  date  from  the  twelfth  or  fifteenth  year  of  life, 
or  oven  perliaps  latei-.     The  i)erio(l  of  most  rapid  developmer.t  is 

'  Tschomiug,  "  Studien  tiber  die  Aotioloyie  der  Myopie."    Graefe^s  Archlv, 
ixix.,  1,  201. 
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f  brtw©en  the  ages  of  twelve  and  eigrhtoon.    The  proportion  of  myopes 

1  intho  community  is  estimated  by  Tschominj^  (Copenhaj^en)  at  8j<. 

I  Great  attention  ha«  been  g:i\*en  to  the  production  of  myopia  in  chil- 
dren, and  as  the  result  of  the  labors  of  many  obson^ers  we  have 

;  aialistics  of  over  70,000  cases. 

We  have  seen  that  the  normal  condition  of  the  eye  at  birth  is 

opia,  and  that  increase  in  lengrth  of  tlie  axis  brin^  about 

Ketmpia,  while  a  furtlier  a^lvance  will  occasion  niyopi.i.     It  is 

[offfreat  iuiportancti  to  discriminate  between  the  moderate  degrees 
of  M  which  ai*e  simply  an  ijiconvenience  with  some  compensating" 

^ad^Tintage^  and  Ihr  higher  grades  which  aiv  eminently  serious 
often  dangerous.    Donders  pronounced  every  myopic  eye  a 

RScased  eye.  Every  highly  myopic  eye  is  diseased,  but  within  lat« 
years  it  has  been  shown  that  the  remark  conveys  a  false  meaning 
respecting  a  large  number,  and  these  the  moderately  myopic  eyes. 
Itftill  be  admitted  that  up  to  3  D  the  cases  are  seldom  serious,  it 
being  generally  possible  to  give  perfect  vision  by  proper  glasses. 

I  Above  6  D  we  do  not  expect  to  procure  corivct  vision,  and  look 
for  various  pathological  lesions  and  often  there  is  great  j>eril  to 
Bght  Blindness,  as  the  effect  of  detachment  of  the  retina,  of 
iotra-ocular  hemorrhage,  etc.,  is  too  often  the  outcome  of  myopia. 

'  The  cases  between  3  D  and  6  D  may  or  may  not  be  of  serious 
character. 
Myopic  persons  whoso  error  is  moderate  recognize  distant  ob- 

Ijocte  toiei-ubly  well,  notwithstantUng  when  tested  hy  the  usual 
metliods  vision  may  be  less  than  /^V  Even  in  this  respect  great 
diffetvnces  will  b«  obs^'rved.  I  have  noted  with  the  same  optical 
error  unconx'cteil,  say  1  D  or  2  D,  differences  of  vision  varying 
IwtReen  JJ  and  ,Vc.  Their  habit  is  to  half  shut  the  lids,  to  reduce 
Uw  pupillary  aperture,  and  they  rely  upon  their  familiarity  with 
accessory  conditions  of  form,  color,  brightness,  contrast,  etc.  For 
work;  near  at  hand,  njading,  sewing,  etc.,  they  have  the  advan- 
te^of  l<?ss  effort  of  accommodation  and  get  Iarg*rr  images  by  a 
cW  near-points  At  the  usual  age  of  presbyopia  they  ai"©  not 
nblig^pd  to  use  glasses,  and  there  may  lie  an  abatement  in  myopia 
Bad  improvotl  distant  sights  This  advantage  will  not  be  avaita- 
fcte  where  M  is  gi*eater  than  S  D  or  4  D. 

Va^isea, — Occurring  ordinarily  during  school  life,  it  has  natu- 
niUybecn  infeiTed  that  unfavorable  conditions  in  the  school  i*oom 
« to  light,  the  attitude  of  the  hoad^  the  distance  of  the  book  or 
(•per,  the  hygienic  conditions,  the  duration  of  study  have  an  im- 
portant bearing  on  the  production  of  mj'opia.  Colin,  Fuchs,  Honier 
*i»d  others  liave  dUigently  labored  to  correct  in  their  respective 
countries  the  faults  to  be  found  in  seluiul  construction  and  arrange- 
aents.    There  has  been  room  and  need  for  the  improvement  vj\ue\\. 
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'has  been  brought  about.  It  now  appears  that  under  tho  bett 
•conditions  of  certain  niodorn  instilulious  in  Germany,  an  abat 
ment  in  the  number  of  cases  of  myopia  has  been  realized,  amount 
ing  to  <ij^  (\'on  ITippdJ.  Tills  is  not  a  large  gain  and  it  may  be  pu 
alongside  the  fact  established  by  Dr.  H.  Derby  that  a  course  of 
study  in  such  an  institution  as  Harvartl  University  in  this  country, 
where  the  hygienic  conditions  cannot  be  impugned,  results  in  th 
development  and  increase  of  myopia.  The  subjects  were  between 
the  ages  of  seventeen  and  twenty-lWe.  Fixing  upon  objects 
short  rangi^,  say,  less  than  12  inches,  implies  strong  elTorts  both'' 
of  accommodation  and  convergence.  Let  the  sclera  be  relatively 
weak,  and  the  back  of  the  globe  begins  to  stretch.  Nor  is  this  ro- 
suit  limited  to  tho  juvenile  stage  of  life.  I  have  seen  it  begin  inanaf; 
parently  robust  student  of  twenty,  during  his  third  year  in  colle 

Hitbitiuil  occu|}ation  with  (tiuutl  objects  n^ar  the  eye,  as  when  children 
first  tJtke  to  books,  either  for  pleasure  or  study,  or  when  learning  to  draw  or 
to  sew,  or  they  are  kept  at  a  piano  in  a  dark  comer,  or  the  w'hool-room  hM 
not  the  full  quota  of  lij^lit  which  i«  eiioh  ehild'H  rii^lit,  or  tite  l>etioheH  aiid 
deskHarexu  cuiilrivod  that  the  nhilO  cits  cruuobed  or  erooked.  ur  a  heavy 
lexicon  compels  a  stooping  potiTure,  or  the  text  in  Imdly  printe<l,  or  is  iu  a 
langungo  whose  charaelers  are  intricate  and  unfaiuiUar,  like  Greek,  or  GeB*-_ 
znan,  or  Hebrew  :  gnch  are  some  of  the  oocaBtuns  of  myopia. 

It  has  been  shown  that  accommodation  alone  has  little  effect  in 
causing  myopia,  but  being  associated  with  convergence  the  two 
are  considered  together.    The  evils  of  convergence  are  manifestly 
due  to  excessive  pressure.     Now  strabismus  occurs  mostly  with 
hypermctropia,  and  the  apparent  contradiction  is  explainetl  bycalle^ 
-ing  to  mind  that  the  short  axis  eye  will  rotate  easily,  while  the  long 
axis  eye  of  myopia  presents  proportionate  diJllculty  in  i-otation." 
Moreover,  the  most  hurtful  conditions  appear  when  antagonistic 
-forces  opposo  eacli  other,  which  no  longer  arises  when  a  weak  muscle 
has  sui'rendered,  as  in  stniblsiuus.     It  is  a  recognized  fact  that  oj 
posing  muscles  aggravate  myopia,  certaiidy  in  causing  asthenopia 
and  probably  in  contributing  to  extension  of  the  visual  axis, 
following  are  the  factors  which  have  been  dwelt  upon  as  effective 
1.  The  internal  and  external  i-ecti  cause  compression  under  hi^ 
angles  of  convergence,  by  which  the  externi  are  stretched  and  ti 
insertion  of  the  optic  nerve  is  dragged  upon.     2.  Stilling*    laj 
chief  importance  upon  tho  influence  of  the  superior  oblique,  which 
he  finds  to  be  extremely    variable   in   its   direction  and  extent 
and  which,  when  the  visual  lines  converge,  aids  in  adduction.     I^ 
as  he  sometimes  finds,  its  course  is  quite  transverse  and  its  fibres 
inserted  near  the  optic  entrance,  it  adds  materially  to  thecomprea 


' "  Untersnchuniten  dber  die  Entstehung  der  KurHichtigkeit." 
-den,  1887.    Seggel,  Cfraefe's  Archiv,  xxvl..  3,  g.  I,  1891. 
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'  BJwaotion  during"  converg-ence,  and  also  drags  upon  the  optic  uerve 
entrance.  He  lulduccs  autopsies  of  102  eyes  in  support  of  his  theory 
(p.  S2, 1.  c.)  and  also  takes  into  account  the  shape  of  the  orbit  in  so 
faras  thereby  the  pulley  is  placed  higher  or  lower  and  permits  the 
mustle  to  he  more  or  less  closely  in  contact  with  the  globe.  3.  Arlfc 
attributes  to  the  inferior  oblique  and  external  rectus  an  indirect 

ct  by  pressure  on  the  vcncp  vorticosir  which  promotes  choroidal 
4.  The  same  cong'estive  tendency  results  from  bending* 
forward  of  the  head  aud  neck.  5.  Subacute  iullammaiion  of  tho 
dwroid  and  sclera,  which  Graefo  designated  under  the  name  of 
jclerotico^lxoroiditis  posterior  and  by  which  he  explained  the 
choroidal  cresirent  adjacent  to  the  papilla,  was  formerly  much 
dwelt  upon.  In  this  view  he  was,  to  a  considerable  degree,  in 
error,  while  that  in  some  cases  such  an  inflammatory  process 
occurs,  is  admitted.  It  is  now  acceptiiil  that  both  mechanical 
anil  intlaminatory  or  degenerative  processes  go  on  sinmltauuously. 
In  some  cases  the  latter  seem  to  be  primary,  while  tlie  former  are 
br  far  the  most  common,  and  always  co-oiwrate  with  the  latter, 
Itbeasy  to  believe  that  there  may  in  some  cases  be  a  luck  of  resls- 
tincoin  the  posterior  part  of  tho  sclera,  yet  anatomically  this  is 

cult  of  proof.    Clinical  experience  has  shown  that  suspension 

ccommud:i.liun  has  very  slight  iutluence  in  abating  1113'opia. 

Stilling  thinks  that  movement  of  the  eyes  up  and  down  in  read- 
ing is  an  important  provoking  circumstance,  the  effect  of  Iheobliiiui 
Unng  then  greater.  He  remarks  that  aitiung  watchmakei's  myopia 
israre,  while  very  common  among  instrumental  musicians.  Stilling 
calls  attention  to  the  prevalence  of  a  low-roofed  orbit  among 
myopes,  and  many  have  entered  on  this  innuiry,  which  seems  to 
have  a  basis  of  fact,  although  opinions  vary.  The  elTect  is  to  make 
tiie action  of  the  superior  oblique  more  compressive. 

But  while  mechanical  action  explains  the  usual  cases  of  myopia, 
it  does  not  explain  certain  exceptional  forms,  viz.:  the  congenital, 
such  as  occur  among  illiterate  people,  and  those  who  use  tlicir  eyes 
ooly  for  distance,  and  the  cases  where  myopia  suddenly  and  rapidly 
Oevelops  in  adults  or  old  pei-sons.  These  ai-e  cases  of  inflammatory 
iiclion  akin  to  hydroplithalmus,  and,  as  above  remarked,  many 
I  tlmea  both  causes  combine. 

The  elFect  of  constitutional  conditions  in  exciting  or  predisposing 

to  myopia  is  forcibly  presented  by  Dr.  Batten  (Opfi.  y^ci'tew,  Jau- 

\  Qaiy»  l^^*),  and  he  lays  stress  on  the  tokens  of  genei-al  vascular 

Icsioti  in  young  persons,  as  proven  by,  1,  spontaneous  hemorrhages 

l^pistaxis,  menorrhagia, retinal  hemorrhages);  'i,  capillary  conges- 

jtion;  3,  cardiovascular  disease.    He  dwells  on  the  full,  soft  pulse 

[■^Tftung  persons,  an  acute  rheumatism  as  a  frequent  precursor  of 

"'yopia,  and   that  choroiditis  may   be  both   a   cause   and   con?«- 

HUcQce  ot  the  Jestoa. 
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"We  have  thus  an  ordinary  and  an  extraordinary  type  of  myo- 
pia, sometimes  called  the  benig^n  and  the  mali^ant,  also  we  are  to 
disting-uish  between  stationary  and  progressive  conditions, 
gii'ssive  m^'opia  if  occurring:  during-  the  years  of  g^rowth  need 
excite  very  serious  concern,  but  if  progress  continue  beyond  Uie 
age  of  twenty  or  a  sudden  increase  apiwar  during  adult  life  w^ 
have  before  us  a  grave  condition.     In  making?  the  distinction  bo      ' 
Iweon  these  conditions,  wo  must  be  guidt-d  by  the  de^'ree  of  visuaA^ 
acuity  which  is  obtainable  by  ^'lasses,  and  by  the  ophtlialmoscopii^ 
appearances.     Higrh  di^grees  of  myopia  almost  never  have  nonuaft^ 
vision,  and  froqiM>ntly  we  find  lesions  quite  sufTlcicnt  to  aceoimt  for^" 
it;  even  when  we  do  not,  btrelching"  of  the  fibres  of  the  optic  oerv^»>' 
will  explain  it,  or  in  rare  cases  it  may  be  fair  to  assume  that  a  con — 
g-enital  or  pi'ccedent  amblyopia  compelling  very  close  approximar — - 
tion  of  objects,  has  been  the  predisposing  cause  of  the  actual  myc 
pia.    It  becomes  proper  next  to  consider  the 

Functional  Disturbances  and  Pathological  Au<itomy.~''Thl 
en-or  often  becomes  established  without  the  consciousness  of  th^^ 
subject;  it  may  reach  3  or  4  D  anil  not  atti*act  his  attention.    Fre- 
quently it  is  ivcognized  by  accident  or  by  the  questions  of  anotfat; 
To  accidentally  find  mj'-opia  in  one  eye  and  not  in  the  other  is  no 
at  all  rare.     On  the  <tther  hand,  the  development  may  be  with  pat 
or  weariness  and  photoi)hobia  and  inability  to  study.    Besides  tt 
indistinctness  of  distant  objects  there  maj' be  occasional  blurrinjE 
of  print  and  the  eyes  look  irritable.    When  of  moderate  de/rree 
tlie  myopic  eye  looks  normal,  but  in  the  higher  grades  it  become 
prominent,  pushes  the  upper  lid,  and  in  its  movements  beti-ays  it 
elongated  form.     The  anterior  cliamber  is  deep,  the  pupil  large  ar 
slow  to  act,  the  periphery  nf  the  iris  is  retracted.    The  myojH'  ha 
a  vacant  look  and  his  face  has  little  expression,  ho  half  shuts 
lids  and  wrinkles  his  forehead.     He  is  often  abstracted,  inattentix 
to  his  surroundings,  perhaps  easily  eniban\issed.  or  without  meai 
ing-  it  has  an  air  of  elTrontery,  is  more  fond  of  books  than  of  societj 
given  to  se<lpntary  rather  than  to  ont-door  and  active  pursuits. 

To  the  ophthalmoscope  the  eye  will  in  moderate  c^ses  show  no 
lesion,  but  in  must  cases  we  find  a  whitish  crescent  on  the  outer 
side  of  the  optic  disc.     This  is  called  the  choroidal  crescent  an*j 
by  Jaeger  the  conus  (see  Fig.  33).    It  is  foumi  in  a  few  cases 
hyperopia   and   eniinetropia,  but  it  is  nliiiost  distinctive   of  aij 
opia.    Fig.  33tt  shows  in  section  thu  elongation  and  ati-ophy  of  th€ 
choroid  at  the  back  of  the  eye.    Loring  (Tr.uis.  Internat.  Med.  Con- 
press,  1876)  found  in  *2/265  eyes  that  the  crescent  existed  amon|H 
enmietropics  in  :i.3;H.  anuing  hyperopies  in  3.49j^,  among  niyopi(S^ 
in  20.5{i*.    Schnabel'  among  135  cases  having  the  crescent  found 


T3<  myopic,  13iif  hyperopic  and  13^  emmetropic.  When  high  de- 
grees of  myopia  are  examined  the  crencent  l>eoomes  still  more 
ffpquent.  Gniefc  put  it  at  90)i.  Jluch  discussion  has  been  held 
upon  the  si^'nillcaiiee  and  ori^rin  of  Uiis  lesion.  We  have  at 
length,  thanks  to  the  observation  of  Na^l '  and  the  anatomical 
oxaminations  of  Weiss*  and  Herzog  Carl  Theodor,' facts  which 
delermino  its  character  and  mode  of  formation.  In  18G1  Jaof^er* 
irh«i  describing  the  crescent,  spoke  of  a  pecnliar  look  of  the  disc 
OD  the  nasal  side,  and  said  that  such  eyes  anatomically  examined 
pROonted  a  peculiar  bending  of  the  optic  nerve  fibres  towanl  tho 
creeoent-  Thesw^  remarks  did  not  excil-c  attention.  In  I8SU  NajErel 
bmoght  to  notice  a  later  observation  of  Jaegtjr  in  1866,  tliat  the 
pigment  epithelium  of  the  retina  in  certain  cases  of  myopia  is 


\   - 
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^figged  over  the  nasal  cdffc  of  the  disc,  and  he  announced  that  in 
many  cases  he  had  by  the  ophthalmoscope  perceive*!  that  both  the 
retina  and  the  choi*oid  xvere  thus  draw-n  over  (see  Jae;c:er,  pp.  66,  67 
g       and  Fi;<8.  *29,  :iO),  while  on  the  temporal  side  tho  meiiibriini's  hud 
H  been  puih'd  away  from  the  norve  edj»e  and  in  this  way  occasioned 
H  t/ie  crescent.    Two  j'ears  later  Weiss  examine<l  two  eyes  one  of 
B  which  had  M  5  D  and  the  other  a  little  less,  and  in  which  the  so- 
called  supra  traction  of  the  choroid  had  been  observe<l  during  life. 
He  aubseiiuently  examined  three  others  and  Heraog  Carl  Tlieodor 
has  examined  another. 

We  will  llrst  g^ive,  attention  t^  the  ophthalmoscopic  appearances. 
Wc  may  have  a  simple  crescent  of  small  size  attached  to  the  tem- 
poral side  of  the  nerve  and  marked  by  a  pig^nented  edge  (see  Fig. 
33).  This  may  grow  larger, and  still  larger  (Fig.  34V  When  equal 
to  more  than  half  the  disc  we  may  often  sue  specks  of  pigment  or 
choroidal  vessels  up<m  the  surface.  The  crescent  may  not  only  ex- 
tend tciniM>nil-wise,  but  up  and  down.  It  may  surround  the  whole 
nerve-    In  extreme  cases  th(^  whole  posterior  region  of  the  fundus 

■  "  MittheUungeD  aos  der  OphtbalmiatriBcli«n  Klinik  in  TQbin^n,"  18»0, 
Hft.  1.  p-  ail. 

•  Ibid..  Bd.  I..  Hft.  3,  p.  62.  «  Ibid.,  Bd.  IL,  Hft.  1.  p.  86. 

*  "  Ueber  die  Elnstellung  des  dioptrischon  Apparat«8  Ini  iiiemtchUcben 
Jkage,**  p.  61. 
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shows  tliinning  of  the  choroid  and  rarefaction  of  the  pigmcnti— 
Figure  34  indicates  some  of  these  conditions. 

What  has  been  found  in  a  slight  case  of  niyopia  where  the  ^lobi^s 
was  24|  mm.  long"  and  the  M  probably  not  more  than  3  or  4  D,  it=^ 

f^iL^ured  in  tlie  cut  takou  fron^H 
Weiss's  paper,  Fig.  35  ("Mitthei — ■ 
lun^on,"  1S84,  Taf.  11,  Fig.  1) — ■ 
The  condition  may  be  de^i^nbci^flj 
as  a  dragg-ing- of  the  piipiila  t(^| 
the  temporal  side  in  which  thi 
retina,  choroid,  nerve  fibres  ancL 
sclerii,  the  lamina  cribrosa  and 
vessels  participate.  The  cons; 
cuous  elenient  is  the  displae 
ment  of  the  choroid.  At 
edge  of  the  opening'  for  the 
sagre  of  the  optic  nerve,  it  is  at-" 
tached  both  to  the  sclera  and 
'  ''  ^'  to  the  lamina  cribrosa.     In  fact 

the  fibres  of  the  latter  belong  m  great  measure  to  the  choroid. 
The  choroidal  openingr  is  eloiifjated  in  the  dii-ection  of  the  crescent 
and  made  oval;  its  nasal  border  reaches  over  the  papilla  and  car- 
ries with  it  the  retina.  The  supratraction  may  i-each  the  middle 
of  the  disc.    On  the  temporal  side  the  choroidal  edge  is  di*agged 


a^ 
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away  from  the  diso,  drawing  with  it  the  nerve  fibres  and  flbre^f 
the  lamina  cribrosa;  the  edjLri:  of  the  sclera  hocoines  obliqur  and  it<s 
inner  surface  is  exposed,  in  proportion  to  the  extent  to  which  th^ 
choroid  is  retracted.    Tlius  the  crescent  is  formed  partly  by 
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traction  and  thinning:  of  the  choroid,  and  partly  by  a  perspective 
view  of  the  scleral  canal,  and  upon  it  we  have  the  coiuniingled 
flbr»?s  of  the  optic  nerve  and  lamina  cribrosa.  In  modd'at-o  degrees 
■of  the  crescent  or  coims,  we  simply  have  the  opening  out  Uiterally 
of  the  scleiul  canal  and  there  may  be  uioi-e  or  less  pigment  broug-ht 
to  view.  But  in  higher  grades  there  is  real  atrophy  of  the  choroid 
with  irregular  isliinds  of  pig'nient,  atrophy  of  vessels,  sonur  of  which 
may  remain  or  everythin>;  may  have  disappeared,  except  the  elas- 
tic layer.  The  retina  also  suffers  on  both  sides  of  the  disc  The 
Inner^ranulc  layer  and  lay- 
-ci'S  inlerifw  to  it,  will  be 
intact,  while  the  layera  ex- 
ternal to  it  are  deficient. 
The  bacilhtty  layer  is  de- 
stroyerl  both  on  the  siipra- 
tracted  and  on  the  crescent 
side»  and  this  explains  the 
enlargement  of  the  blind 
spot  which  charact/erizes 
such  cases.  It  is  seen  in 
Fig.  'dh  from  Weiss  that  on 
the  nasal  side  thu  retinal 
jiif^ment  has  been  drawn 
over  the  edge  and  turned  ? 
up;  this  will  be  seen  by  the  \ 
ophthalmoscope  as  a  dark 
"border.  On  the  temporal 
side  the  choroidal  edge 
■where  it  becomes  more  noi^ 
mal,  also  shows  some  in- 
«n*ase  of  pigment,  and  the 
dama^  to  the  outer  layers 
of  the  retina  is  usually  more  ^^-  ^ 

extensive  than  this  limit.    Fl^.  3()  and  37  from  Jaeger  show  the 
same  clianges  with  less  detail  and  are  instructive. 

In  advanced  cases  where  a  ci*escfnt  has  been  converted  into  a 

Ting  of  atrophy,  though  no  traces  of  it  can  be  seen  by  the  unaided 

eye,  the  nucrosco|>e  shows  the  presence  of  supra-  and  also  re-trac- 

aon,  or  that  the  papilla  has  been  pulled  in  all  directions.    Stilling 

plains  the  variations  in  the  direction  of  the  crescent,  by  the  trac- 
tion of  the  nbros  of  the  superior  obliqiu-  when  its  tendon  happens 

I  reach  more  or  less  to  certain  parts  of  the  circumferenci*  of  the 
re.    It  IS  of  course  understood    that  a  bulging  of   the  sclera 
"occurs  at  the  posterior  pole  which  may  be  either  broad  or  sharply 
defined.    While  the  mechanical  displacement  with  textuml  atrophy 
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is  i^oin^r  on,  changes  occur  both  in  the  sheath  of  the  nerve  and  in 
the  adjoining-  parts  of  the  choroid.  The  int^>rvaginal  space  is  greatly 
distended  and  cliiefly  upon  the  nasal  side  (see  Figs.  3G,  37).  To 
this  Dondei-s  called  attention.  Tlie  sclera,  becomes  thin  and  the  pifj- 
ment  of  the  choroid  is  absorbed.  Added  to  this  is  degeneration  of 
the  vitreous:  it  becomes  liquefied,  either  so  as  to  form  largrer  or 
smaller  cavities  in  its  substance,  or  it  will  be  separated  from  the 
retina  by  a  layer  of  fluid.  The  hyaloid  membrane  may  be  spUt  into 
two  or  more  layers  and  the  membrana  limitans  of  the  retina  be- 
^^-y^.^  comes    brittle    and    easily 

^\       y\^  separated  from  the  dee|>er 

layers.  Fibres  and  eel  Is 
and  detritus  float  in  the 
fluid  ntreous  and  cause  the 
shadows  called  muAC(e  volt' 
ianteSy  of  which  myopes  so 
constantly  complain.  In  its 
anterior  part,  the  retina  in 
severe  cases  is  found  to  have 
become,  as  it  is  called,  cedc- 
matous,  i.e.,  the  layer  of 
inner  granules  has  been  dis- 
tended into  spaces  which  aro 
filled  with  a  coagrulable  fluid. 
The  ciliary  muscle  of 
the  myopic  eye  is  chai-ac- 
terized  by  the  fewness  of 
its  circular  fibres,  while  tho 
meridional  are  in  largo 
number  and  reach  far  back- 
ward even  beyond  the  ora 
serrata.  Hcrzog-Carl  Thecw 
dor  says  that  in  some  my- 
opic eyes  the  circular  fibres  are  in  reality  not  wanting:,  but  are 
pushed  aside  and  crowded  t-ogetber  into  a  small  space  and  forthia 
i*euson  may  be  overlooked. 

In  this  sketch  are  embraced  most  of  the  points  of  the  real  path- 
olog-y  of  myopia.  The  explanation  of  the  mode  of  occturence  of 
the  cre^Tcnt,  assigTis  to  it  an  entirely  mechanical  and  not  an  iuOam 
matory  oritrin:  the  evidence  that  the  phenomena  art  the  resnlt  of 
pressure  enables  us  to  impute  the  real  c;iuse  to  the  extrinsic  mus- 
cles of  the  Klobe.  The  part  AvUich  can  bo  played  by  the  ciliary 
muscle  is  evidently  nothingr  niore  than  n»sistance  to  the  stretching 
at  the  posterior  pole,  while  itself  becomes  jclongated  and  is  really 
aiore  a  passive  than  an  active  a^nt. 
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Besides  degeneration  of  the  vitreous  to  which  allusion  has  been 
inailtf,  we  have  in  advanced  cases,  cataract,  beginning*  by  preference 
at  the  posterior  pole  of  the  lens  and  evidently  due  to  imperfect 
nutrition.  The  whole  of  tlic  choroid  may  take  part  in  the  atrophy 
in  extreme  case&r  the  pig'nient  colls  becoming  emptied  of  pigment, 
the  chorio-capilLaris  and  the  middle  la^'er  of  vessels  becoming  par- 
tially obliterated. 

More  danaagin^  is  the  occurrence  of  choroidal  chants  at  the 
regnon  of  the  posterior  polo  and  even  in  the  macula  itsi^lf,  where 
somptiines  a  distinct  spot  or  frroui>  of  s])ots  of  atrophy  appears  (Fig. 
3;^)*  The  ellect  upon  vision  is  generally  disastrous,  causiug  a  central 
scotoma.  Even  when  very  faint 
tnices  of  clioroidal  lesion  exist, 
or  {lerliaps  none  can  be  seen,  the 
cones  in  the  macula  may  be- 
come separated  and  deranged 
so  as  U^  cause  straight  lines  to  _ 
api»ear  crooked — metaniorphop- 
gio.  Hemorrhages  are  not  in 
fre<|uent  hi  advanced  myopui 
and  too  often  in  the  region  oi 
the  macula.  The  most  deploi- 
able  occurrence,  and  which  af- 
fects* myopic  eyes  more  than  any 
other  is  sub*retinal  effusion,  or 

detachment  of  tjie  ivtina.    This  f"  « 

-destroys  vision  over  an  extensive  pnrt  of  the  field,  or  perhaps  in 
toio  and  is  rarely  amenable  to  treatment.  It  will  be  considered 
when  speaking  of  diseases  of  the  retina. 

Besid<»s  the  troubles  within  the  eyeball,  there  are  to  bo  men- 
tioned, the  frequent  troubles  of  the  muscles,  inequality  of  the  eye3 
{ani9ometropia),&.xi^  astigmatism.  As  to  muscular  incapacity,  it  is 
the  rule  to  find  it  in  high  degrees  of  myopia.  It  is  the  result  of 
being  obliged  to  converge  to  a  point  too  near  for  the  muscles  to 
permanently  maintain  the  effort.  The  longer  the  axis  the  moro 
difficult  does  it  become  to  tuni  the  eyeball  inwai*d.  The  intern) 
must  contract  extremely,  the  exierni  aix*  stretched  and  wrap 
around  the  globe  and  even  the  optic  ner\-e  in  exti'eme  conver' 
KPJice  must  suffer  traction  on  the  outer  side  of  its  sheath.  The 
result  of  lhe.se  hindrances  is  that  insufficiency  of  the  recti  in- 
t*Tm  and  positive  diverging  strabismus  are  frequent  complications. 
On  the  other  hand  we  also  meet  with  strong  degrees  of  converging 
btrabisnuis  in  the  higher  grades  of  51.  Tt  is  possible  often  for 
myopes  to  diriH;t  one  eye  up  and  another  downi,  rus  shown  b}'  their 
unusual  power  of  counteracting  the  diplopia  caused  byipu\X\ug^ 
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vertical  prism  before  one  eye.  Their  grasp  upon  binocular  vision  is 
mucli  feebler  than  tliat  of  other  persons.  When  the  glol>e  is  much 
lengtheued  as,  for  instance,  to  33  or  even  30  inni.,  such  an  ellipsoid 
manifestly  rotates  with  difficulty  in  a  cavity  whose  shape  is  sonoe- 
what  similar.  The  centre  of  motion  is  displaced  and  in  most  case& 
is  farther  from  the  posterior  surface  of  the  sclera  than  in  the  em- 
metropic (OonUers,  p.  4o4). 

Tlinse  troubles  will  be  a^in  adverted  to.  An  appaivnt  strabis- 
mus convergens  is  often  seen  in  myopes,  because  the  line  of  (Ixatiou 
is  from  the  shape  of  the  cornea  liable  to  fall  to  the  outer  side  of  its 
axis.  In  other  words  the  angle  gramma  is  either  negative,  or  it] 
positive  is  very  small.  (See  page  14.)  Weiss  presents  this  in  a. 
diagram  of  one  of  the  eyes  which  he  examined.  In  great  myopia 
the  radius  of  the  cornea  becomes  longer  than  usual,  in  harmou^" 
with  the  general  distension. 

In  the  last  degree  of  myopic  change  the  lens  becomes  partially 
or  wholly  cataraclxius,  and,  because  of  fluidity  of  the  vitreous,  is.  | 
liable  to  be  luxated  backward  or  downward.  Intraocular  hemor- 
rhages are  prone  to  occur.  In  extreme  cases  the  distention  of  the 
eye  attains  the  condition  called  hydrophthahnus,  and  it  may  be 
difficult  to  say  what  part  of  the  result  is  to  be  ascribed  to  a  genuine 
Irido-choroiditis,  and  what  to  the  pi*ocesses  of  simple  myopia. 
ICnucleation  may  then  become  a  necessity.  In  exteraal  appearance 
myopic  eyes  often  attract  attention  by  their  prominence  and  their 
observable  ovoid  form.  Usually  the  pupils  are  large  and  inactive, 
but  in  all  these  particulars  the  contrary  conditions  may  be  true. 
Tlie  stnctly  congenital  casps  do  not  differ  in  essence  from  those 
which  reach  a  high  development  in  later  life,  and  we  need  make  no 
special  reference  to  them  beyond  what  has  been  said. 

Prognosis.— For  practical  purposes  we  may  divide  cases  of 
myopia  into  classes  according  to  their  degree  and  their  progress — 
into  the  modemte  and  the  extreme — into  the  stationary  and  the 
progressive.  The  acutely  progressive  are  by  some  described  as 
malignant  myopia,  a  name  which  seems  for  several  reasons  objec- 
tionable. We  can  recognize  M  amounting  to  0.5  O,  and  as  the  far- 
point  is  then  at  SO  inches  there  is  a  manifest  lack  of  clear  distant 
vision.  Even  up  to  'A  D  the  error  may  be  called  slight.  From  3  D 
to  6  D  it  may  be  called  of  medium  degree,  while  all  above  6  D  are 
to  be  counted  extreme  and  tlierefore  serious.  Homer  well  says, 
grf^at  myopia  is  the  more  dangerous  the  younger  is  the  subject. 
Every  practitioner  can  substantiate  this;  and  he  also  says  tliat  the 
dangei-s  of  high  myopia  are  most  threatening  in  the  later  part  of  I 
life,  i.e,,  after  50  years  of  age..  Tlien  come  vitreous  degeneration, 
cataract,  and  subretinal  elTusion. 

For  myopia  bt;low  4  D  which  has  re.iched  its  maximum  and  is  I 
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stationary,  there  need  be  no  anxiety  as  to  the  welfare  of  the  eye, 
and  both  acuity  and  working  jwwer  are  often  admirable.  If  it  be- 
come stationary  between  4  D  and  8  D  acuity  is  often  slightly  defl- 
cit'nt,  viz.:  j  or  i,  and  the  workinj^  power  may  bo  good  or  otherwise. 
Muscular  troubles  and  ustigmatism  are  apt  to  be  present,  but 
prognosis  is  not  serious.  When  above  S  D  the  case  is  grave  and 
the  future  will  be  influenced  greatly  by  the  health  of  the  person, 
liis  surroundings  and  the  extent  to  which  he  uses  his  eyes.  In  his 
statistics  of  blindness  Cohn  sets  down  10^  as  due  directly  or  in- 
directly to  myopia.   He  includes  cas^s  in  which  one  eye  only  is  blind. 

Diagnosis. — Remarks  very  similar  to  thos^  in  discussing  hyper- 
mclropia  might  be  repeated.  We  test  for  distance  by  glasses  and 
found  the  diagnosis  conditionally  upon  the  fact  that  concave 
glasses  give  normal  acuity.  It  is  not  proven  by  this  test,  because 
iwith  defective  acuity  there  may  be  great  myopia,  and  with  perfect 
acuity  thus  procured,  there  may  ha  no  myopia.  We  must  resort 
to  the  objective  tests;  the  direct  ophthahnuscopic  mettiud,  or  to 
Cuignet*s  method.  Spasm  of  accomuiodation  simulates  M.  and.  as 
said  before,  while  it  usually  disapp<'ars  in  the  dark  room,  in  special 
^cases  it  still  pei'sists.  When  a  doubt  exists,  one  may  moi'e  will- 
ingly resort  to  atropia  than  is  admissible  in  either  H  or  K. 

The  occurrence  of  myopia  from  excessive  ciirvatuiv  of  the  cornea 
^is  not  to  be  forgotten,  and  will  be  (specially'  mention«'d  under  coni- 
cal cornea.  The  i-efraction  is  always  irn?gul:ir,  and  the  eri*or  will 
betray  itself  by  the  shadow  test,  and  with  absolute  certainty  by 
the  ophthalmometer  of  Javal  and  Schiotz;  under  oblique  illumina- 
tion and  by  direct  ophthalmoscopy  it  will  usually  be  discovered. 

Prophylaxis. — Because  myopia  is  for  the  most  part  an  acquired 
anomaly  and  dependent,  as  has  been  shown,  on  excessive  use  of  the 
.eyes  during  the  t^-'nder  y*'ars  of  lift^,  it  is  imperative  to  sot  fortb  the 
methods  which  can  be  employed  to  pi-event  or  restrain  it.  Elforts 
in  this  direction  are  sometimes  met  by  the  objection  that  the  error 
is  hert^litary  and  therefore  the  attempt  is  useless.  Ijoring'  ably 
di.S(tu.sses  this  point;  Tsclieming  and  Landolt  review  what  others 
have  written.  It  is  very  difflcult  to  get  stati.stics  of  real  value,  but 
Ibis  maybe  said,  that  the  predispt^sition  maybe  hereditary,  but 
that  the  determininf/  candies  are  acquired  and  largely  preveniihle* 
The  cases  which  are  congenital,  and  they  are  generally  those  of 
high  degree,  are  very  seldom  hereditary.  With  the  clear  evidence 
that  the  error  is  brought  almut  by  improper  mode^  of  bfe  and  of 
use  of  the  eyes,  preventive  measures  become  imperative.  The  first 
thing  is  to  promoti;  a  vigorous  state  of  health,  and  In  this  all  tliat 
relates  to  home  hygiene,  to  food,  air,  sleep,  and  exercise,  are  to  be 
regarded.    Second,  the  arrangements  in  schools  and  the  hours  of 
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Rhidv.  the  1ig'bt»  the  air  space,  the  height  of  benches  aiul  dusks, 
the  distribution  of  study  hours  and  p!ay,  the  print  of  books,  atti- 
tude in  reading  and  writing, — tiH  these  arc  potent  in  their  influeDco.  ^ 
On  these  points,  Cohu  and   Fuchs,  BerUn  and  Javal   have   wriuB 
ten  ehiborate  inonogi*aphs  and  Cohn'ffives   the  literature  of  the 
subject.     Li  the  United  States  there  is  need  of  attention  to  the 
conditions  of  school  life  in  many  particulai*s,  althoug^h  our  school 
houses  are  free  fioin  many  of  the  evils  complained  of  in  continental 
Europe.    As  rrgrai'ds  the  hours  of  study  and  of  play  respectively,  we 
are  not  so  much  at  fault  as  are  the  Germans,  but  the  tendency  ia.] 
to  over  taxation  and  therefore  mj'opia.    Fretjuent  inten'als  of  rest 
are  most  important,  and  children  can  naturally  be  bettor  cared  for 
in  small  than  in  large  classes.    Imposing  lonff  study  hours  out  of 
school  is  another  hurtful  practice.    R^-ading-  by  dim  light  at  home, 
by  firelight,  at  twilight,  sewing  and  embroidoiy,  are  things  to  be 
prevented.    Certain  trades  and  occupations  hax'e  a  mischievous 
elfect.    The  most  conspicuous  are  the  tj'pe  setters,  whose  ratio  of  ^ 
myopia  is  nearly  as  high  as  that  of  the  higher  students.    Watch- H 
inakei-s  and  jewellers  have  been  shown  to  be  little  subject  to  the 
error  because  they  work  so  much  with  a  magnifying  lens  and  with-^ 
out  convergence  and  without  much  movement  of  their  eyes.  H 

The  great  factor  in  pivventing  myopiu  is  cultivation  of  out-tloor 
life  and  its  consequent  promotion  of  health  and  use  of  eyes  upon 
distant  objects.  It  va  known  that  the  English  have  a  lower  pe: 
centagii  of  myopia  than  exists  on  the  Continent,  ajid  it  is  fair  to 
connect  their  exi-mption  with  tlieir  fondness  for  out-door  s]iort& 
Among  us  as  Americans  the  same  tastes  exist,  and  not  only  for  this 
reason,  but  because  of  our  betti'r  conditions  of  existence,  we  sliould 
have  less  of  the  evil.  In  our  cities  we  have  little  advantage  above 
other  nations,  although  the  native  population  in  the  cities  is  less 
pix)ne  to  myopia  than  the  childn^n  of  Germans  (Loring). 

Diirr's'  i»xaminatioiis  found  spasm  of  accommodation  among  only 
11  out  of  1:13  myopes;  f" .e.,  7.3^.  Latent  A  iiioiv  than  1.C6  D  hOj 
reckons  as  spasm.  In  Z0%  there  were  choroidal  changes.  He  hiys 
the  greatest  stress  on  the  undue  proportion  of  working  hours  exacted 
from  children.  Hi;  lays,  as  does  Von  Hippel,  Ictia  stre.s8  on  impt^rfect 
arrangements  in  the  school  buildings,  than  upon  simple  overtax- 
ation  whether  at  home  or  at  school.  He  compares  the  total  number 
of  sirhool  hours  demanded  of  children  Ix-twecn  the*  ages  of  10  and 
19  years  in  England,  France  and  Qenuany ;  they  are  1G,500, 19,0tX), 
20,000.  Hours  of  recreation,  are,  in  England,  4,500;  in  France,  1,300; 
in  Germany,  (ioO.  It  is  also  shown  by  a  curious  tahlc,  p.  145,  that 
the  more  gifted  scholars,  (-oinp:in.'d  to  their  less  brilliant  comrades, 
are  near-sighted  in  the  ratio  of  32  to  38. 
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In  describing  the  ophthalmoscopic  appearance  of  the  optic  nerve 
rn    myopia,  the  situation  of  the  choroidal   atrophic  crescent  haa 
been  ilesoribed.    We  may  now  call  attention  to  certain  less  fre()uent 
ftnomaloiis  conditions  which  resemble  this  lesion,  yet  must  be  dis- 
criminated from  it.     They  are  most   frequently  associated   with 
inyopia,  and    in   many  instances  with   myopic  astigmatism  and 
tience  maj'  here  bo  introduced.     That  wk  sometimes   find   an   ap- 
pa.rent  crescent  on  the  lower  side  of  the  nerve  has  been  reffritd 
A  close  inspection  of  these  cases  shows  that  the  crescent 
ay  sometimes  be  divided  into  two  parts,  of  which  the  upper  part 
grsiy  and  the  lower  whitish.    It  is  easy  to  recognize  in  many 
that  the  crescent  is  an  obUque  surface  or  pit.    In  fact  these 
■cnses  are  spoken  of  as  coloboma  of  the  sheath,  that  is  of  the  scleral 
"C;inal  of  the  optic  nerve.      To  this  may  be  added  a  real  choroidal 
■dvscentic  atrophy.   The  lesion  is  essentially  cong'enital.    It  is  usu- 
Jllly  associated  with  amblyopia.     One  eye  only  may  be  afTected. 
Of  the  illustrations  on  Plate  I.  instances  of  this  type  are  Nos.  2,  3, 
4.  5.  6,  8,  9,  10.    In  No.  1,  a  physiolog-ical  excavation  is  unusually 
situated,  viz.,  at  the  lower  edge  of  the  disc,  and  we  also  have  the 
crescent  below.    In  No.  7  the  lower  and  outer  half  of  the  disc  is 
much  fattened  and  merges  into  the  crescent. 

Best<les  the  anomalies  nu^ntionetl,  othei-s  are  to  be  noticed,  \nz., 
that  in  No.  1  the  vessels  emerge:*  in  a  direction  contrary  to  the  usual 
fashion,  i.e,,  toward  the  nasal  side  inst-end  of  towat-d  the  tcmjwral 
side.  In  R.  No.  0,  the  tnmk  comes  out  as  three  branches  instead 
of  two.    In  Nos.  8  and  9  the  vessc^Is  are  peculiar.    In  13  is  a  largo 

I  choroidal  atrophy  and  the  refractive  state  of  different  localities  is 
draignatcd.  This  evidences  distinct  local  staphyloma.  In  No.  11 
isdepict<Mi  a  coloboma  of  the  macula  lutea:  viz.,  the  large  centml 
white  surface  upon  which  are  pigment  siKits.  Near  it  aiv  two  small 
circular  patches  of  choroidal  atrophy.  Beneath  the  disc  is  a 
crescent.  A  case  of  this  type  I  have  never  seen.  Lortng'  has 
flgurtMi  a  case,  and  rcftTs  to  several.  It  will  always  be  ditTlcult  to 
decide  befcwfen  an  acquired  and  a  congenital  K?sion  of  this  kind. 
Colobonia  of  the  optic  slieath  was  fli-st  described  by  Liebrelch:*  see 
also  Nicden.* 

*In  No.  13  is  presented  the  very  rare  anomaly  of  a  mass  of  con- 
nective tissue  covering  the  principal  part  of  tlie  papilla.  The  above 
illnstrations  are  taken  from  a  paper  by  Prof.  Fuchs,  Graefe's 
Archiv/iir  Ophth.,  Bil.  XXVlil.,  Ahth.  i,  S.  i:U),  1SS2. 


'  Tjorinj::  "Text-Ijook  of  Ophthaltuosoopy,"  p.  04. 
'  "  Atlas  cl.  Ophthiilnioscopie,"  Taf.  xii.,  lias.  1,  3. 
*  Kiuipi)*H  Archives  of  Oiththnlni<.ih)^y,  vol  viii.,  p,  501. 
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Treatment.— Th\s  divides  itscir  into  (1)  the  liygienic,  (2)  the  opti 
cal,  and  (3)  the  thfrapcutic.   What  has  been  said  about  prophylaxia ' 
includes  the  liy^-ienic  measwres  to  be  adopteti  whtMi  uii»(>pia  has 
begun.    There  must  be  sucli  a  reduction  in  the  houi-s  of  study  andfl 
of  clasp  application  as  shall  tend  to  diminish  the  rate  of  propress.^ 
Entire  abstention  might  bi-  necessarj',  but  can  seldom  be  enforcfd. 
The  inclination  to  read  for  amusement  must  be  checked  and  everj*- 
thing  to  promote  health  be  resoilwl  to.    If  there  be  a  delicate  or 
strumous  constitution,  especial  pains  must  be  taken  by  food  and 
habits  and  appropriate  medication  to  build  up  tlie  tissues.    It  is  by 
no  means  always  possible  even  with  the  most  careful  manag:ement 
to  prevent  the  increase  of  the  error  during  the  years  of  juvenility. 
I  have  followed  a  number  of  such  cases  and  not  been  ablr  to  pro^H 
vent  the  incre-ase,  but  have  probably  been  of  SHr\'ice  in  re.straimn/i;H 
it.    If  the  wisest  elforts  can  only  partly  control  the  pro^rress  of  the 
error  we  are  not  therefore  to  cease  to  attempt  its  control.    UjK>n 
students   in   eolleg"es  and    higrh    schools    advice   should  l>e    incul- 
cated, and  they  must  be  convinced  of  its  iui|X)rtance.    Occasional 
seasons  of  ivst  are  of  importance,  say  for  two  or  three  weeks. 
They  give  time  for  the  intraocular  circulation  to  become  regulated 
and  for  the  muscles  to  gniti  repose.    Much  stress  has  been  laid  uponfl 
the  value  of  atropine  in  checking  myopia.    But  this  remedy  has  now™ 
few  supporters  and  the  most  that  can  be  claimed  for  it  is  that 
under  its  use  the  dr^ppi-ee  abat^^a  about  1  D.    This  will  not  be  a  per- 
manent decrease,  the  ordinary  tension  soon  returns.    It  gives  a 
good  opportunity  for  examination,  because  it  helps  to  enforce  ab- 
stention from  use,  and  If  the  far-point  be  inside  of  20  inches,  it  Is  no 
great  annoyance,  and  I  not  infi-e(|iienMy  use  it.     Abandonment  of 
near  work  is  the  essence  of  the  benefit,  not  suspension  of  accommo- 
dation. 

Tlic  corrective  treatment  is  in  the  selection  of  glasses.  If  wit 
unaided  eve  any  lettei's  on  the  card  are  reatl  at  20  feet,  the  d 
is  not  great.  If  no  lettei-s  are  read,  an  api>i*oximate  idea  is  g-otten 
by  noting  at  what  di.st;incc  the  person  holds  the  book  m  ivadin^ 
Snellen  2.  Begin  with  trying,  on  one  eye  at  a  time,  the  weaker 
numbers.  If  strong  glasses  are  being  used,  viz.,  above  —  6D,  and 
the  vision  is  nearly  corrected,  try  whether  sight  is  helped  by  hold- 
ing the  glass  nearer  or  farther  away.  If  the  former,  it  is  too  weak; 
if  the  latter,  it  is  too  strong.  Myopes  are  often  si^nsilive  to  an  iii- 
tet-val  of  jij,  or  less,  AVith  too  strong  a  glass  they  comj>lain  of 
being  dazzled,  and  shrink  from  the  unwonted  brightness  of  objects, 
M\Kh  respect  is  to  ho  paid  to  their  imprcssinns;  l>ut,  when  they 
have  been  wearing  inadetjuate  glasses,  they  are  liable  to  mistake 
the  surpiising  tlistinctness  eonferre<l  by  a  proper  glass,  for  a  strain 
of  over-convetion.     It  is  often  nnpossible  to  give  them  V  =  ^;  bu 
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breadmittinp  this,  careful  inquiry  is  to  be  made  for  astigmatism, 
aodtlie  stato  of  the  fundus  minut*?Iy  explored  by  the  ophthalmo- 
scope—especially  the  region  of  the  yellow  spot.  Moreover,  in 
doubtful  cases  the  patient  sliould  have  the  benefit  of  atropia — using* 
a  solution  yr.  iv,  ad  5i-(l  ^^  120)  several  times.  In  seeking  the 
best  correction  the  danger  is  of  getting  too  strong  a  glass,  which 
vill  excite  tension  of  the  ciliary  muscle.  To  this,  as  a  rule,  mj'opes 
ire  viirj*  sensitive. 

Among  children  who  chose  their  own  glasses  it  has  been  found 
Uiat  ia  from  19^  to  37;i  (Erisman,  Cohn)  they  were  too  strong.  The 
UQieis  not  infretjuent  among  adults.     Many  circumstances  are  to 
becoosidercd  in  giving  cx)ncave  glasses.     1st.  The  degree  of  error. 
M.  The  quality  of  eight.    3d.  The  occupation  and  necessities  of  the 
I^Tson;  the  age,  the  sex,    4th.  The  stato  of  the   muscles.     5th. 
Whether  the  eyes  have  equal  value.    6th.  The  condition  of  the  in- 
Unior  of  the  eye,  which  is,  perhaps,  included  in  quality  of  sight. 
With  persons  whose  error  is  small,  glasses  are  usuallj^  wanted  only 
on  special  occasions,  and  none  for  near  work;   they  care  only  for 
evo^lasscs.     Even  with  —  5  D  some  myopes  care  little  for  them, 
and   if    they  do    use  them,  complain    that    the   habit   of    using 
disqualifies  them  for  as  good  discernment  Avithout  thcni  as 
possessed   before.    This  is  simply  an  alteration   in   mental 
iiabits  and  nob  in  sight.    As  a  rule,  however,  pei'sons  having  be- 
tween 4  and  10  D  gladly  avail  themselves  of  glasses  for  uninter* 
rupted  use.     But  when  glasses  are  above  'J  D  some  complain  of 
I  fatigue  from  their  continuous  wear.     This  may  be  due  to  mus- 
tcular  fatigue,  to  anisometrv  or  simply  to  the  continuity  of  atten- 
tion which  sharp  sight  induces.   The  value  of  this  factor  can  hanlly 
[be  appreciated  by  the  emmetrope.     To  the  myope  taking  oil  the 
glasses  is  sometimes  like  going  out  of   the  blazing  sun  into  the 
Bhade.    A  largo  latitude  must  be  allowed  foi*  idiosyncrasy.    Where 
the  very  high  grades  are  ivached,  viz.:  above  10  D,  generally  the 
erson  wants  the  full  correction.    Of  coui-se  we  must  be  governed 
fby  the  state  of  the  interior  of  the  eye  and  the  acuity  of  vision.    But 
pven   when   there  may  be  a  largi*   crescent   and    other  choroidal 
^esions,  if  the  process  be  substantially  stationary  or  slawly  pro- 
ressive,  I  have  found  it  best  to  give  the  full  corrcctio]i.    There 
less  effort  with  the  glasses  than  without  them.     One  may  often 
ft'istdy   impart  a   l>lue   tint  to   the  glasses,  l)iK;ause  fi'om  a  large 
crescent  or  a  patch  of  choroidal  atrophy,  light  is  reflected  and  dif- 
within  the  eye,  the  etfects  of  which  the  blue  color  somewhat 
iges. 
It  nectl  only  be  added  that  one  should  always  be  vigilant  to  dis- 
cover astigmatism  complicating  myopia,  because  it  often  makes  a 
eat  difference  in  the  acuity  of  sight.    A  glass  may  easily  bo  chosen 
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too  strong  because  of  an  undetected  astiprmatisin.    Tbe  concurrence 
of  the  two  errors  is  very  frequent. 

Id  regard  to  giving  concave  grlasses  t-o  children  some  specie 
remarks  ai*e  pro|>cr.  They  rarely  need  them  for  near  work;  fc 
distance  they  require  them  to  see  mnp.s  and  the  blackboard  in 
school  and  for  such  purposes.  If  the  erixir  he  below  2  D  th«y  may 
get  alottjE:  by  coming  to  the  front,  but  when  above  that  they  should 
have  spectacles  and  wear  them  most  of  the  time.  If  the  error  is 
above  4  Dthe  g-lasses  should  be  worn  constantly  when  the  subject 
is  13  or  H  years  old.  They  have  an  important  influence  in  menta.1 
habits  and  character;  they  do  not,  in  my  judgiuent,  when  wel 
chosen  and  with  no  special  contra-indications,  husien  the  progrtrs 
of  myopia.  They  keep  the  working"  point  at  a  suitable  distanc 
and  by  devclopinp:  the  power  of  accommodation  assimilate  the*  per 
sou  to  tlie  emnieti*ope.  It  Is,  of  course,  assumed  that  there  must  1 
DO  tendency  to  unnatural  approximation  of  the  work  permitted. 

For  most  myopns  it  Is  necessary  to  gradually  become  habituat 
to  glasses.    Tlicy  may  wear  them  for  short  periods  until  they 
come  accustomed  to  them. 

What  has  been  said  applies  for  the  most  part  to  distant  visic 
"We  an»  sometimes  oblig:ed  to  order  a  special  ^lass  for  near  visioB 
This  hapjxfns  iu  persons  whose  accomnuHlation  Is  feeble  either  froB 
■want  of  use  or  from  age,  or  whose  myopia  is  liigh.  It  may  be  fo 
play  in;*  the  piano,  for  writinj?,  especially  with  book-keepers  who 
must  cast  their  i'Vi's  over  two  or  three  largre  account  books.  How 
shall  tiie  j^lass  bu  si^-lected?  A  simple  calculation  will  determine. 
Take  the  distant  ^lass  as  a  basis.  Let  it  be  6  D,  which  we  will  call 
7".  The  working  point  is  to  be  at  20"  =  2  D.  We  have  6-2  = 
4D.  Aijhiss  4  D  will  bring  the  near-point  to  20"  and  will  meet 
the  need.  Or,  if  the  working-  point  is  to  Iw  at  1  foot  which  is  f  |  = 
3J  D  we  may  Rive  \\  D.  The  »iiiddlc-a;Lred  myope  and  likewise  tho 
youn^^r  will  do  near  work  without  glasses  provided  the  near-point 
is  not  inconveniently  close.  It  can  happen  with  slig-ht  M  that  after 
middle  life,  a  convex  ^lass  is  re<iulred  for  near  work,  and  myopes  of 
higher  grades  reduce  the  slreui^th  of  their  g:lasses  or  abandon  them 
when  the  time  for  presbyopia  arrives.  But  distant  vision  does  not 
of  necessity  become  improved. 

Myopes  sulTer  much  from  muscular  asthenopia  and  especially 
fr«)m  msufficii-ncy  of  the  internal  recti.  With  many  who  have  lar^ 
eiTor  no  attempt  is  made  to  maintain  binocular  vision  for  the  near. 
They  put  off  their  glasses  and  use  one  eye  only,  while  the  other  la 
allowed  to  diverAce.  In  this  way,  despite  the  inconvenience  of  hold- 
ing a  book  very  near,  many  read  for  hours  in  comfort.  But  with 
others  there  is  an  attempt  at  binocular  vision  wliich  cannot  bo 
maintaiuptl.    Hence  they  have  pain  and  asthenopic  irritation.     Fr»- 


ERRORS  OF  REFiiAcrroy. 


10<> 


I 


I 


« 


quently  this  can  be  completely  relieved  by  choosing  a  weaker  plass 
suited  to  tlie  working:  point.  In  other  cases  additional  relief  can  be 
bad  by  decenterin^  Ibe  glasses  from  the  median  line.  Sometimes 
»  combination  of  abductive  prisms  and  concave  glasses  can  be  hap- 
pily made.  Prisms  can  seldom  be  made  stronger  than  5°  or  7"  be- 
cause they  become  too  heavy.  It  is  important  to  examine  when 
asthenopic  symptoms  exist  whether  there  be  any  tendency  to  devi- 
ation of  one  eye  in  a  vertical  direction.  Tliis  can  be  told  by  a  can- 
dle at  20  feet  with  a  red  j^iass  over  one  eye  and  a  strong  abductive 
prism  over  the  other,  held  accurately  in  the  horizontal  position.  If 
the  two  flames  are  not  on  the  same  level,  use  a  prism  to  correct  the 
deviation,  and  this  prism  should  be  incorpoi-ated  in  the  ^'lassos  to 
be  woiTj-  I  havu  known  an  error  of  2°  make  a  patient  extremely 
uncomfortable. 

But  if  the  muscular  error  be  of  a  certain  amount,  resort  must 
be  had  to  an  operation,  i.e.,  tenotomy  of  the  antagoiiint,  for  its 
relief.  To  this  reference  will  be  made  later.  Hero  it  is  proper  to 
aay,  that  the  only  indic^ition  which  to  me  is  sufficient  for  tiiis  0|>era- 
"tion  is  asthenopia  of  marked  type  and  which  other  proceedinjETs, 
faithfully  tested,  have  not  relieved  oi*  seem  wholly  unlikely  to  iv- 
Uere.  Tenotomy  as  a  means  of  diminishing  or  arresting  myopia 
has  been  praetised,  but  it  has  no  warrant  in  the  results  which  it 
produces.     It  can  do  much  harui  and  has  done  little,  if  any,  g'nod. 

Many  times  the  choice  of  g:lasse8  for  a  myope  is  an  intricate 
problem,  demanding  not  only  technical  skill  and  knowledge  of 
pathology,  but  also  ^ood  sense  ami  g-eneral  wisdom. 

More  active  measures  will  be  in  order  when  a  sudden  increase 
appears,  and  with  it  symptoms  of  retinal  irritation  with  congestion 
of  the  ner\-e,  with  ttoatin^g  bodies  in  the  x-itreous  and  a  retraction  of 
e  choroid  which  by  its  size  and  the  elongated  look  of  the  vessels 
on  one  side  and  their  crookedness  on  the  other  shows  the  posterior 
jstaphyloma  to  be  increasinff,  and  a  subacute  inflamiiiatory  condition 
to  be  in  progress  or  impending.  Then  prolonfrcd  abstinence  from 
work,  say  for  six  weeks  or  lonpi-fr  must  he  enforced.  The  artiQcial 
leech,  or  in  lieu  of  this  two  oi'dinary  leeches,  may  be  applied  to  the 
mples  at  intervals  of  four  to  six  days.  This  cannot  ho  often  i-e- 
peate<l.  The  milder  saline  purgatives,  especially  the  mineral  watei-s, 
may  be  used,  and  as  an  especially  effleacjous  agent  pilocarpine  may 
be  given.  Care  nui.st  l>e  taken  with  the  last  mentioned,  if  subcuta- 
leously  injected,  not  to  give  a  dose  too  large.  One-sixth  of  a  grain 
f  the  muriate  of  pilocarpine  vdU  generally  do  no  hann  to  an  adult, 
but  it  has  been  known  to  cause  great  prostratictn  by  reducing  the 
heart's  action.  The  value  of  iodide  of  potassium  and  of  corrosive 
Bublimat'e  will  be  in  the  ratio  of  visible  exudations  in  the  fundus  or 
may  be  decided  by  the  acuity  of  vision. 
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If  thn  vitreous  bo  very  Jiazy  and  p<»rhaps  at  the  same  time  tr 
lens,  this  nil  plies  a  moi'e  acute  iulLammatori.'  process  and  mighQ 
have  been  nientioiicd  above.     For  this  Horner  recommends  par 
centesis  of  the  anterior  chamber,  but  this  remedy  is  to  be  used  vith 
caution,  because  the  sudden  abatement  of  intraocular  pressure 
followed  by  a  prolonfre<I  increase  of  coD^restion.    The  clinical  acut 
ness  of  Prof.  Homer  makes  the  mention  of  the  proceetling  justifl 
able. 

A  course  of  treatment  thus  outlined  will  have  to  be  modified  bj 
the  age  and   healtli  of  the  person.     If  weak  and  young-,  drastic 
measures  would  only  af,'p:ravate  the  case.    Then  the  use  of  smoke 
g-lasses,  employment  of  atropine  to  insure  the  greatest  re^t  of  tha 
eyes,  dry  cujxs  to  the  temples  and  general  hygiene  will  be  all  that^ 
may  be  possible,  witliout  confinement  to  a  dark  room.     It  is  also 
impoi'tant   that  p^^rsons  in  whom   myopia   makes  Tftpid   advance 
Should  be  examined  every  thive  months  and  if  ueedXul  undergo  a 
series  of  suspensions  from  eye  work  for  a  month  at  a  time.    In 
some  cases  of  this  kind  a  long  sea  voyage  has  proved  eminentlj 
useful.    The  cases  of  high  myopia  in  very  e;ir]y  life,  especially  when' 
it  cannot  be  attributed  to  overwork,  arc  the  least  susceptible  to 
treatment  and  often  there  are  no  rational  indications  of  tre^itmcnt 
except  of  the  hygienic  kind.     The  stage  of  inflammation  may  hava^^ 
given  place  to  that  of  atrophy,  and  often  we  see  these  deplorabl^B 
subii'cls  onh'  in  this  period.    At  this  epoch  there  is  very  tittle  value^" 


subji 

in  medicatiun. 

A  patient  highly  myopic  and  knowing  something  of  the  perils 
of  his  jMtsilion  is  often  extremely  excitable  and  takes  alarm  at  tri- 
lling symptoms — a  sHght  conjunctival  swelling,  or  a  more  thaii_ 
usually  distinct  vitreous  shadow,  brings  them  in  terror  for  advic« 
Tact  and  gentle  handling  and  inoffensive  applications,  a  weak  lotion 
of  Iwi'ax,  a  mild  stimulating  liniment  to  the  forehead,  and  placet 
generally  are  the  soothing  inlluences  which  are  suitable. 

Should  a  spot  of  hemorrhage  occur,  |x*rhaps  in  the  macula,  it 
rather  an  index  of  weakness  of  the  vessels  than  of  undue  dotermi- 
nation  of  blood.  It  is  most  likely  to  oc<:ur  in  the  cases  of  dissemi- 
nated choroidal  atrophy  or  general  tlunning  of  the  membrane,  andtg 
in  which  t,hei*e  are  pigment  deposits  intermingled  with  atrophic 
si>ots.  Treatment  is  chiefly  rest  and  avoidance  of  light,  with  verj' 
mild  derivative  remedies.  The  blood  is  absorbed  slowly,  requiring 
weeks,  and  afterward  there  will  remain  a  whil«  s])ot.  Scotoma 
occurred  at  the  onset  of  the  mishap  and  this  may  grow  smaller, 
but  will  not  whollj*  disappear,  and  even  if  it  should,  metamorphopsia^j 
is  likely  to  ensue.  ^M 

Of  deta<:hment  of  the  retina  it  is  not  now  necessary  to  speak 
in  detail    Such  ti-eatment  as  can  avail  has  been  related  when 
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spoakin^of  the  antiphloR'istic  proceedings.  Evacuation  of  the  fluid 
}yy-  puncture  of  the  sclera  has  questionablo  benefit.  See  chapter  on 
111  is  subject,  p.  *j30. 

The  ine<iuaht\*  between  the  two  eyes  whicti  in  myopia  is  not  in- 

;|ii*?nt,  is  often  a  source  of  li-ouble.     SonieLimes  a  suflicient  acuity' 

:lu  be  given  to  each  eye  by  its  proper  ^lass  to  enable  both  to  work 

in  harmony;  at  other  times  one  is  so  amblyopic  as  to  take  little 

piiTt  in  vision,  and  its  error  may  be  so  high  as  to  render  correction 

vsi-lueless.    An  essential  consideration  is  to  carry  the  working  point 

farther  off. 

To  soniu  myopes  strong  light  is  a  distress,  and  their  glasses 
may  be  tinted  a  light  blue.  To  some  the  constant  observation  of 
objects  is  a  weariness— they  prefer  to  take  off  glasses  and  remain 
in  i^iioranoe  of  what  is  about  thcin  until  their  eyes  ai*e  rested. 
Many  are  sensitive  to  the  form  of  the  frames,  their  weight  and  ad- 
justment, ;vnd  the  eyelashes  must  not  touch  the  glass.  All  these 
points  despr^'e  attention.  Some  pei-soiis  affect  the  wearing  of  a 
fiingle  glass  which  they  have  learned  to  hold  in  place  by  nippmg  it 
villi  the  Vjrow.  If  such  have  two  wiually  good  eyes,  which  gener- 
ally is  not  the  case,  such  a  practice  is  no  less  damaging  to  the  eye 
than  offensive  as  a  mannerism. 

The  ab*ivn  description  of  the  possible  lesions  of  myopia  is  calcu- 
iated  perhaps  to  make  the  picture  of  near-sightedness  too  gloomy, 
because  so  mauy  woeful  conditions  are  grouped  togv^thcr.  The  very 
iai^  proportion  of  myopes  escape  all  such  disastrous  occurrences; 
but  it  is  highly  impoilant  to  convey  the  impression  that  myopia 
may  be  more  than  a  mere  inconvenience  or  trifling  defect,  because 
it  docs  embrace  such  sad  possibilities. 


ASTIOMATISM.    Ab. 


B  When  the  refraction  is  such  that  rays  emanating  from  a  single 
point  cannot  be  brought  again  to  a  focus  as  a  point,  on  the  retina* 
Ibis  state  is  astigmatism;  of  this  there  ai-e  two  kinds,  the  i*egular 
and  the  irregular.    The  latter  is  caused  by  opacity  of  the  cornea  or 

I  lens,  and  does  not  admit  of  satisfactory  correction,  although  it  can 
sometimes  be  mitigated.  The  former  is  chiefly  dependent  on  ab- 
normal curve  of  the  cornea  or  lens,  or  want  of  homogeneousness  in 
the  len.s,  and  is  corrcctible  by  cylinriric  or  spherico-cylmdric  glasses. 
The  defect  may  be  acquired  or  congenital;  irregular  astigmatism 
in  the  cornea  is  an  acquii'cd  error,  and  some  i-are  cases  of  regular 
corneal  astigmatism  are  acquired ;  but,  as  a  rule,  the  regular  astig- 
matism of  the  cornea  is  congenital.  Acquired  astigmatism  in  the 
cornea,  where  no  opacity  exists,  conges  from  conicity  of  the  mem- 
brane, or  happens  aft*jr  tenotomy  of  muscles,  or  after  wounUs  ot 
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thft  romoji,  iridectomy  and  oxlraction  of  cataract.  But  these  cases 
are  a  minority  of  the  whole.  01  cori*eclible  astigmatism  the  grealL-r 
portion  are  congenital  cases.  Objection  is  sometimes  made  to  th» 
statement  because  the  error  does  not  always  announce  itsi^If  until 
middle  life.  The  explanation  is  that  the  accommodatiou  can 
conceal  a  considerable  de^i-oe  of  error  until  its  vi^or  begrins  sen- 1 
ously  to  decline.  It  is  also  to  be  said  that  a  small  riegrreo  is  natuiral 
to  almost  evei-y  one,  varying  from  0.25  D  to  0.75  D,  and  because 
the  radius  of  the  vertical  meridian  of  the  cornea  is  short-er  than 
that  of  the  horizontal. 

"We  have  occasion  now  to  treat  only  of  re^^lar  astigmatism  and 
without  regard  to  its  locality  in  the  lens  or  m  th*"  cornea.  Consist- 
ing as  it  does  in  a  want  of  uniformity  in  the  radii  of  the  meridians  of 
the  media,  this  error  manife.stly  may  complicate  eillier  ommetropia, 
liypermetroi)ia.  or  myopia.  For  this  reason  we  have  simple  astig* 
matism,  either  liyperopic  or  myopic;  and  compound  astigiuatisuu 
both  hjt-peropic  and  myopic;  and  lastly,  there  may  be  mixed  astig- 
matism Jn  which  either  hyperopia  or  myopia  may  predominate.  The 
symbols  of  these  .scver.il  conditions  are  as  follows,  as  they  have 
been  given  to  us  by  Dondei-s.  To  him  we  owe  the  systematic  study 
and  development  of  tliis  subject,  which  he  made  with  as  much  com 
pleteness  as  did  Helmholtz  the  theory  of  the  ophthalmoscope.  AV'e 
have:  1st,  myopic  asti^iatism.  Am;  and  compound  myopic  astig*  ^| 
matisin,  M  +  Am;  2d,  hyperopic  astigmatism,  Ah,  and  compound  " 
hyptTopic  astigmatism,  H-+-Ah;  3d,  mixed  astigmatism,  with  pre- 
valent M,  viz.,  Amh,  and  with  prevalent  H,  ALm,  or  both  M  and  H 
ma.v  be  alike. 

Whatever  may  be  the  length  of  the  optic  axis,  it  is  evident  that 
the  refraction  cannot  be  horaocentric,  i.e^  from  a  himinous  point 
the  rays  cannot  agam  bo  brought  to  a  point.  On  the  contrary-,  the 
focus,  instead  of  being  in  one  plane,  is  stretched  over  a  certain 
length  which  is  called  the  focal  interval. 

This  may  l)o  understood  by  the  diagram  Fig.  39  taken  from  Fick, 
in  which  CD  and  AB  represent  the  vertical  and  horizontal  merid- 
ians of  an  asymmetric  cornea  viewed  in  perspective  from  an  oblique 
position.  The  vertical  meridian  comes  to  a  focus  upon  the  axis  at 
o  and  tlience  the  rays  diverge.  The  horizontal  meridian  rearhes- 
its  focus  less  quickly,  viz.:  at  o'  and  thence  its  rays  diverge.  Tlie 
spac(?  between  o  and  o'  is  called  the  focal  interval.  The  form  of 
tins  portion  of  the  bundle  of  rays  cannot  be  a  cone,  but  forms  a 
skew  surfac*?.  There  is  no  place  withhi  it  where  a  punctate  focus  is 
foi-med,  but  there  are  linear  foci.,  one  at  o  and  the  other  at  o'. 
These,  however,  arc  not  mathematical  lines,  because  at  both  these 
places  there  are  other  rays  which  do  not  join  with  them.  It  is  im- 
possible to  indicjite  in  a  diagi-am  the  form  of  the  bundle.    If,  how- 
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ever,  we  place  a  screen  across  it  at  the  points  marked  1, 2, 3, 4, 5, 6, 7, 
pf  rppndieulnr  to  the  axis,  we'shall  grot  tho  following  series  of  himin- 
ous  surfaees  as  shown  on  Fig',  40 — beginning  with  a  vertical  oval, 
1, 2,  then  converte<l  to  a  vertical  line,  3,  wheit;  the  rays  are  focussed 
which  belong?  to  the  vertical  meridian;  then  agnin  eonies a  verti- 
cal oval  because  the  vertical  rays  are  going  ajwirt;  then  quickly 
conies  a  place  where  each  meridian  has  equal  separation  from  tho 
axis  and  the  figure  is  a  circle,  n;  then  comes  a  horizontal  oval; 
and,  lastly,  a  horizontal  line  where  the  ra^'s  in  the  horizontal  me- 
ridian cross.  All  this  is  easily  illustrated  by  using  a  spherical 
lens  -f  C"  focus  and  :ulding  to  it  a  -)-  cylinder  12  inches  fociis  with 
which  to  throw  the  image  of  a  flatue  or  of  a  luminous  round  disc  of 

Fra.SB. 
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pTound  glass  on  a  scroon — all  the  above  changes  wilt  be  vmfled  if 
the  axis  of  the  cylindnr  is  placed  horizontal.  The  niatheuiatical 
Uieory  of  this  condition  is  intricate!,  and  was  developed  by  Sturm 
and  has  been  further  disrussed  by  Knapp,  and  ver>'  lately  by 
Matliiessen,  wlto  modifies  slightly  Sturm's  theor>-.  Knapp  has 
made  a  model  with  silk  threads  of  different  colors  which  illustrates 
very  admirably  the  phenomena.  Becker  has  also  done  the  same 
hy  lettiiig  fall  a  l>eam  of  liglit  upon  a  spherlco-cylindrical  Ions  set 
in  a  glass  tank  filled  with  water  rendered  milky  by  nitrate  of 
silver.  The  luminous  track  is  displayed  as  a  pencil  of  light  a|>- 
pears  in  a  dark  chamber  rellected  from  the  floating  particles  of 
dust.  The  form  of  the  beam  can  be  studied  at  leisuic  and  all  the 
sections  shown  which  have  been  described.  On  a  largo  scale  the 
visual  phenomena  of  astigmatism  may  be  perfectly  shown  with  tho 
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magic  lantern  b^*  ailding*  a  very  weak  cylinder  to  the  ot 
viz.,  + 1  D,  or  +  0.T5  D. 

It  has  been  said  that  differences  in  the  radii  of  the  vortical 
horizontal  meridians  of  the  refractive  surfaces  are  the  chief  cai 
of  reg-ular  astiginatism.  To  this  must  be  added  the  want  of  exj 
ness  in  the  centt-ring  or  colhmation  of  the  refracting  media.  1 
affects  both  the  cornea  and  the  lens.  The  geometrical  axis  of 
cornea  forms  with  the  visual  line  the  angle  alpha,  and  moreover 
the  Ime  of  fixation  causes  the  eye  to  deviate  still  further  from 
visual,  line,  the  angle  gamma  (see  page  14,  Fig.  7)  increases 
asymmetry  of  the  several  surfaces.  Tliis  want  of  collimation  « 
sions  astigmatism.  It  is  exceptionally  the  case  that  the  shor! 
focus  of  the  mi^dia  is  through  the  horizontal  meridian.  This  is  so: 
times  spoken  of  as  astigmatism  against  the  rule.  Slight  deviati 
from  the  vertical  are  very  common.  Astigmatism  of  the  lens  n 
increase  or  diminish  that  of  the  cornea.  Javal'  has  shown  thl 
verj' small  fnietion  of  the  total  astigmatism  is  due  to  the  lens; 
has  also  shown  that  by  accommoilation  the  lens  may  partly 
wholly  neutralize  asymmetry  of  the  cornea.  He,  and  before  ] 
Dobrowlsky,  attributt*s  this  to  unequal  contraction  of  the  cill 
muscle.  In  some  cases  of  pretty  high  degree  he  linds  alwut  all 
astigmatism  in  the  cornea;  what  may  usually  be  ascribed  to 
lens  is  not  more  than  1.5  D.  He  has  revived  attention  to  the  i 
ti-ol  which  young  subjects  have  over  astigmatism,  citing  him 
as  an  example,  that  with  astigmatism  =  —2.5  D  he  could  at 
years  of  age  see  the  stars  corrt-ctly  as  others  do.  It  is  a  froqi] 
observation  that  slight  degrees  of  the  error  fii-st  come 
during  middle  life. 

Latent  and  manifest  astlgmatLsm  of  course  refer  to  the  if 
of  the  accommodation  in  concealing  or  modifying  the  error.  ] 
hyperopi:i  this  distinction  is  of  most  importance  in  its  slight 
gprees  and  chiefly  among  young  subjects. 

Simple  astigmatism  affects  the  emmetropic  eye  and  maj 
simple  myopic  or  simple  hypuropic.  Am  or  Ah.  In  Am  one  me 
ian  is  emmetropic,  the  opposite  is  myopic.  In  Al)  one  meridia 
emmetropic,  tin?  opposite  is  hyijcropic.  (See  Figs.  41,43.)  The  i 
ditions  are  illusti*aled  in  the  diagrams. 

Couipouud  astigmatism  belongs  to  the  ametropic  eye;  if  a 
pic»  both  principal  meridians  will  he  myopic,  but  one  to  a  gr« 
degrtH?  than  the  other,  i.t\,  the  radius  in  that  meridian  will 
shorter.  If  the  eye  be  hyperopic,  both  principal  meridians  wil 
hyperopic,  but  one  to  a  greater  degree  than  the  other;  i-a 
radius  will  be  longer  than  that  of  the  other.  We  have  then,  1 
Am  and  H-|-Ah.    (See  Figs.  43, 44.) 


•  See  Annul**  d'Ooulistitiiie.  1881.  li.,  14. 
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stands  for  tho  horizontal  and  V  for  the  vertical  meridians.    The- 
position  of  letters  and  of  the  dots  in  relation  to  the  retina  indicates 
the  kind  of  error;  in  eyes  having  compound  astig^uiatisin  ouv  is 
repre8ente<l  as  hj'peropic  (Fig.  43),  the  other  as  myopic  {Fig.  44) ;  ial 
each  case  the  vertical  meridian  has  tho  shorter  radius.    In  mixed! 
astigmatism  the  axis  is  represented  as  emmetropic,  while  in  the  vyoi 
the  myopic  meridian,  which  is  the  vertical,  has  an  equal  error  withJ 
the  hyperopic;  equality  of  H  and  M  is  less  fi-etpient  than  marked] 
inequality.     Instead  of  speaking-  of  a  shorter  radius,  it  might  be] 
perhaps  better  for  the  present  to  speak  of  the  sliorter  and  lon^r 
foci,  as  these  are  what  the  dia^^rams  represent.    Inasmuch,  how- 
ever, as  the  principal  error  resides  in  the  cornea,  the  terms  may  be 
ustid  indiscriminately.     It  is  at  the  same  time  clear  that  ametropiibj 
and  astigmatism  are  two  distinct  conditions,  although  they  may] 
coexist. 

It  has  been  remarked  that  the  meridian  of  shortest  focus  or  of  I 
shortest  radius  is  usually  vertical.     To  this  rule  there  are  numcrousJ 
exceptions,  not  only  in  obliquity  of  the  principal  meridians,  but  inj 
complete  reversal  of  the  i*u!e,  so  that  the  horizontal  may  be  tho 
stronf?est.    Javal  says  of  hims*!lf  tliat  he  has  this  condition  and^ 
that  in  numerous  memlxirs  of  his  family  among  whom  the  errorfl 
prevails,  nine  out  of  ten  have  the  horizontal  meridian  stronger 
than  the  vertical.    Tlie  direction  of  the  meridian  has  an  important 
influence  upon  vision.    One  may  understand  it  by  putting-  before 
his  eye  a  convex  spherical,  say  of  2  D,  added  to  a  convex  cylmdrical 
of  3  0;  there  will  then  be  the  condition  of  compound  myopic  astig-    i 
matism,  supposing  the  experimenter  to  be  emmetropic    If  the  axisj 
of  the  cylinder  be  made  horizontal,  the  strongest  meridian  become*^ 
the  vertical;    then   objects  ^v^ll   have    their  vertical    dimensions     , 
lengthened  because  in  this  meridian  rays  come  to  a  focus  quickerA 
than  in  the  horizontal  and  have  crossed  before  they  reach  the  plane" 
of  the  latter's  focus.    For  this  i-eason  the  ends  of  an  object  will  b© 
fringj^,  while  tho  sides  will  be  sharp.     A  series  of  dots  m  a  vertical 
row  will  run  into  each  other  and  make  a  solid  line  with  blurry 
ends.    If  the  axes  be  reversed  to  the  horizontal,  objects  will  seem 
broadened ;  the  top  and  bottom  will  be  well  defined,  the  sides  blui*ry.^ 
The   dots  remain   separated,  hut   extend  laterally'   into   brushes. 
With  the  axis  in  an  oblique  position,  an  elongation  takes  place  it 
the  direction  of  the  sfrfintyest  mericfian  or  opposite  to  the  axis. 
rlf  gl.-isses  *if  an  nppDsile  type,  viz.,  concave,  ai-e  employed  by  which 
hyperopia  is  induced,  the  phenomena  will  not  be  so  distinct  because 
the  accoinmodation  will  modify  them:   they  will  at  the  same  timaj 
become  iwcrsed  in  reference  to  the  axis  of  the  cylinder.    "With  the  , 
axis  horizontal  the  strongest  meridian  also  becomes  horizontal,  and 
zf  one  accommodate  for  this  meridian  the  dots  will  be  stretched  in 
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-a  horizontal  direction,  and  if  for  the  opposite  meridian  they  will  be 
incrped  into  a  verticnl  line. 

From  tht'so  rxptairncnts  we  can  appreciate  the  symptoms  of 
astigruiatisiu.  Theiv  is  usuall.y  indistinct  vision, acuity  Iwing  i*educed 
in  acconlanco  with  the  dcjrrfo  of  error.    If  spherical  glasses  improve 
It,  lliere  will  not  be  mucli  ditTerencc  in  the  value  of  two  or  three  nearly 
eiiuiil  numbers.    The  person  may  say  that  ho  has  noticed  a  dilTer- 
^Bce  in  the  distinctness  of  objects  accordintr  to  their  form.    A  boy 
who  reqiiiivd  in  one  eye  a  cylinder  -f  *5"  axis  90°  and  in  the  other 
•f  8'  c.  axis  90°,  told  me  that  he  could  see  the  teh*f?raph  wire  farther 
than  he  could  see  the  pole  on  which  it  wus  stretched.     Tlie  masts 
and  spars  of  a  ship  show  siuular  diffei'ences  to  some  pei'sons.    Some 
people  have  noticed  that  they  found  trouble  in  telling  time  when 
the  hands  of  a  watch  were  in  certam  i>ositions.     Such  patients  for 
the  same  reason  find  ditticulty  in  reading"  certain  letters.    For  in- 
stance, O  on  the  card  seems  to  Xte  H,  bee.ausc  with  a  strongr  vertical 
meridian  the  toj)  and  bottom  an?  liazy  and  the  sides  black.     With 
a  reverse  meridian  of  maximum  refraction  a  C  is  imaj^ned  to  be 
Zor  cannot  be  made  out.     Dr.  Little,  of  Philadelphia,  has  put  into 
a  card  the  letters  which  he  calls  confusion  letters  for  asti^'matics, 
atid  he  has  given  the  words  FOOL  and  NULLIFIED,  which  are 
special  stuuibiing  blocks.    In  the  test  t^'pes  such  errors  are  to  be 
heeded  as  signitlcant.     Similar  to  these  mistakes  is  the  dilUculty 
which  such  persons  have  in  reading  Greek  and  Hebrew,  because 
the  characters  are  difficult  for  them  to  decipher.     It  is  also  charac- 
teristic that  the^'  hold  books  veiy  close  and  their  neai'-point  is  close 
for  all  kinds  of  work.     They  complain  sometimes  of  confusion,  but 
ignoi*ant  of  the  nature  of  their  trouble  and  seldom  analyzing  their 
perceptions,  they  cannot  describe  exactly  how  objects  appear,  but 
they  often  complain  of  headache.     In  this  respect  astigmaticssutfer 
.greatly  and  so  common  is  it,  that  an  inquiry  into  the  refraction  in 
cuses  of  obstmate  headache  has  become  a  routine  question.    Dr. 
Weir  MitcheiP  calleil  attention  to  this  as  a  neurologist  in  1874-76. 
It  was  known  to  oculists  long  before.     Want  of  (luick  perception 
is  also  characteristic,  and  this  is  the  necessary  result  of  their 
blurred  retinal   images.     If  they  have  chosen  gla-sses,  especially 
<;oncave  glasses,  they  wear  them  often  tilted  forward,   by  which 
means  their  sight  Is  improved.  By  domg  this  their  confusion  ellipses 
are  converted  into  lines,  and  the  change  is  favorable  to  vision.    The 
degree  and  kind  of  subjective  symptoms  will  depend   much  upon 
the  peculiarities  of  the  person,  and  if  the  tempeiiiment  be  nervous 
and  excitable  the  rellex  and  attendant  phenomena  are  sometimes 
extraordinary.     Many  papers  have  been  written  on  this  text  and 

-  elaboration  is  unnecessary. 
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The  name  astig-raatism  was  ^iven  by  Dr,  Thomas  Young-,  who 
carefully  studied  the  subject  and  invented  tests  to  detect  and  ex- 
hibit it,  in  1793.     If  two  convex  cylinders  be  combined  with  their  fl 
axes  parallel  they  ijicrease  eacli  other's  power  as  cylinders.    If  they  ™ 
be  combined  with  their  axes  transverse  they  neutralize  each  other 
as  cj'linders  and  compose  in  elTect  the  equivalent  of  a  spherical  lens 
(not,   however,   in  a  mathematical   sense).      Such  a  corabmation  ^ 
-gives  a  flatter  field  than  a  bi-spherical  lens.   A  convex  and  concave  ■ 
cylinder  of  the  sinie  radius, if  combined  with  parallel  axfs,  neutral-  " 
izo  each  other  and  become  the  e<iuivalent  of  a  plate  of  plane  ^tass. 
If  they  be  combined  with  axes  transverse  they  add  to  each  other's  ■ 
power  as  a  cylinder.     Sucli  a  cotnbmation  of  a  convex  and  concave  ^ 
cylinder  has  been  employed  under  the  name  of  Stokes'  lens.    When 
the  axes  cross  obliquely  the  degree  of  astigrmatism  is  between  aei-o  fl 
and  the  jnaxiumm  of  the  two  combined,  and  it  increases  as  the 
obliquity  passes  into  the  transverse  direction.    The  combination  in 
reality  is  equivalent  to  a  mixture  of  a  splierical  and  a  cylindrical 
glass  in  every  position  save  when  the  axes  are  either  parallel  or 
transverse. 

Cylindric  and  splierical  Iensi.>s  may  be  combined^  so  that  we  have 
concave  spherico-cylindric  and  convex  spherico-cylindric.  Occa- 
sionally a  bi-cylindric  lens  is  ordered,  as  in  some  cases  of  conical 
cornea,  but  as  a  rule  spherico-cylindric  or  plano-cylindric  lenses 
serve  the  needed  purpose.  ^ 

ZHagnoms. — We  have  to  ascertain  the  fact  of  astigmatism,  its  f 
kind,  its  degree,  and  the  direction  of  the  principal  meridians.  Wo 
may  or  may  not  employ  a  mydriatic,  and  we  resort  to  both  sub- 
jective and  objective  methods  as  for  other  kinds  of  refractive  error. 
Wo  try  the  acuity  of  vision,  and  prove  how  much  may  be  gained  by 
concave  or  convex  spherical  glasses.  The  deficit  is  not  apt  to  bo 
large,  because  high  degrees  of  astigmatism  are  rare.  Wo  not© 
whether  the  patient  stumbles  at  certain  letters  such  as  O  or  F, 
or  L  or  N;  and  if  vision  reach  J}f  and  cannot  be  earned  beyond,  a 
weak  cylinder  of  1.  or  1.5  D  may  be  put  before  the  spherical  and 
rotated  to  see  if  at  some  point  vision  notably  improves.  Thia 
would  prove  the  presence  of  astigmatism.  But  it  is  better  to  adopt 
a  more  systematic  method  bo  elicit  and  analyze  the  error.  Tho 
best  tests  are  those  of  Dr.  Green,  of  St.  Louis.  Uponadia^irram  of 
a  clock  dial  he  places  dis<;s  traced  with  lines  and  dots  of  varioua 
widths  and  arrangements.  Each  disc  is  centred  upon  a  pivot  and 
can  be  revolved  in  any  direction.  Out  of  a  great  variety  ot  ^ 
patterns  I  have  learned  to  confine  myself  to  two  or  three.  ThoS 
space  between  each  hour  Is  of  course  30**.  Put  before  the  ' 
patient  the  one  denoted  in  Fig.  46  and  give  the  patient  tho 
weakest  spherical  concave  glass  or  the  strongest  spherical 
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Vfx  jlass  which  he  will  accept,  and  ask  him  to  say  whether  he  sees 
all  lite  lines  of  the  ng-iin;  with  equal  dLstinctness.   One  must  ur^e  him 
to  give  close  attention  and  must  also  increase  the  convex  or  diminish 
tlif  concave  glass,  so  as  to  bring  out  the  meridian  of  strongest  re- 
fraction,   Tliis  ant^igonizes  his  accommodation.    If  he  have  astig- 
mntism  he  will  state  that  along  a  certain  diameter  the  lines  are 
njore  conspicuous  or  stand  out  as  the  only  ones  of  the  figure. 
There  may  be  two  or  three,  or  there  may  be  five  or  six.    The  fewer 
and  more  prominent  the  greater  the  astigmatism.    Let  him  point 
out  between  what  flguivs  on  the  dial  (hours)  the  lines  are  found. 
Say  they  run  between  XII.  and  VI.    This  indicates  the  meridian  of 
strongest  refraction  with  the  glass.    Substitute  for  this  disc  an- 
other, like  Fig.  47  and  set  the  lines  in  the  direction  which  tf^o 
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yatient  indicates.  The  lines  are  wide  at  their  extremities  and  nar- 
row at  the  centre.  If  the  glass  he  wears  is  suited  to  this  meridian 
the  patient  should  trace  the  white  interval  almost  to  the  centre. 
If  he  do  not,  move  the  disc  lightly  in  either  direction.  If  this 
do  not  separate  the  Hues  luore  iverfeotly,  modify  the  glass  a 
little  untd  the  lines  become  well  defined  and  separated  within  an 
inch  or  less  of  the  centre.  This  determines  the  glass  for  this  merid- 
ian, and  it  is  to  be  noted.  Between  everj^  hour  on  a  clock  are  30 
degrees,  and  we  have'found  the  principal  meridian  to  be  exactly 
upon  the  vertical.  Now  turn  tlie  disc  9^  and  bring  the  Unes  to 
»Tin  from  IX.  to  III.  Tlu*y  are  indistinct,  light  in  color,  iU-deflned, 
'n>t  separated  and  the  white  interspace  is  short  or  invisible.  Now 
'iinimish  the  convex  spherical  or  increase  the  concave  spherical 
"Jntil  the  pair  of  hues  are  made  as  distinct  as  before. 

Suppose  in  the  direction  from  XII.  to  VI.  the  glass  was  —  3D,  and 
How  from  IX.  to  IIL  it  is  —  5  D.   The  difference  between  them  vs.,  — 
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2  D,  and  this  is  tbe  asliginutism.    Suppose  the  ^laas  at  first  liad. 
been  -f  7  D  and  now  we  have  -f  4  D,  the  dlfTerence  is  -f-  3  D.ancl. 
this  is  the  astigmatism.     In  the  former  ca-sc  it  is  compound  myopic, 
in  the  latter  case  compound  h^-peropic.    It  may  l^vc  been  thai 
from  XII.  to  VI.  the  j^lass  was  — ^  D,  and  when  the  hue  is  revereed  nc 
glass  is  accepted  or  uncertain  answei*s  indicate  tliat  the  patient  n^ 
not  sure — this  is  likely  to  be  simple  myopic  astigmatism.    There  i^v- 
g-i-eat  liability  to  think  that  a  simple  myopic  astigmatism  exists^ 
with  the  axis  horizontal  when  in  tnith  the  error  Ls  simple  hyper — 
opic  astigTiiatism  with  the  axis  irerfical.    Such  a  mistake  is  ofteim 
made  and  the  only  assnrant^c  a^'uinst  it  is  in  the  use  of  atropme— 
We  have  found,  we  will  say,  —'i  D  astijtrmatism.     Let  the  patients 
have  —3  D  spherical  and  gWt;  liim  another  test  card  like  Fig.  4* 
where  2  pairs  of  lines  cross  at  rig-ht  ang^les;  s*-'t  them  in  the  proi>et* 

diamelei*s.  Then  put  before  the 
spherical  a  concave  cylinder  —  3  I> 
with  its  axis  transv^erse  to  the 
linens  from  XIL  t-o  VI.,  and  this  will 
make  each  pair  of  lines  perfectly^ 
distinct.  For  the  other  case 
compoimd  hypcropic  ostigmattsr 
let  him  have  the  -f  4  D  spherical" 
to  view  the  crossed  lines,  and  to. 
this  add  +  3  D  cylinder  with  it 
axis  cori'es^Kinding-  to  the  direction 
XII.  to  VI.,:ind  this  will  clear  bothl 
the  lines.  The  same  tiling  will  be 
effected  by  usin^  +  7  D  spherical 
and  to  it  adding  —  3  D  cylindric  with  axis  transverse  to  the  di- 
ameter XIL  to  VI,  Now  with  the  combined  spherical  and  cylindri- 
cal glasses  let  the  patient  try  the  test  letters.  A  smile  li^lits  uj 
his  face  as  he  runs  g^lihly  over  what  he  had  painfully  failed 
see.  There  is  no  more  satisfactory  ex|)t'nence  than  to  witness  the 
success  of  one's  efTorts  in  a  case  of  astigmatism. 

If  the  examination  proceed  as  described,  the  diag-nosis  is  deter 
mined  and  also  the  trlass  required,  but  sucli  is  not  always  the  fact. 
Satisfactory  vision  is  not  always  easily  g'ained.  and  wc  must  nmlti^J 
ply  the  t*sts  or  resort  to  atropia,or  what  is  better,  employ  objectiv^J 
methods.  Mr.  Bowman  (see  Donders,  p.  490)  found  illumination  of 
the  eye  by  the  mirror  at  two  feet  distance  with  rapid  variation  o^_ 
its  inclination,  sometimes  lead  him  to  the  discover^'  of  regular  aa^| 
tigniatism. 

What  are.  the  indications  for  the  use  of  atropine  ?  In  myopic 
astigmatism,  both  simple  and  compound,  it  is  rarely  necessary.  Tti 
marked  comi>ound  liyperopic  astigmatism  it  may  often  be  dlspens 
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Trrth.  In  simpU*  hyptTopic  astifiniatisin  it  will  often  he  necessary, 
and  the  same  remark  applies  tu  mixed  aslig'matism.  Practically 
the  poLat  in  a  given  case,  is  to  And  out  to  wliich  of  these  classes  it 
Wlongs.  Javal  strongly  insists  that  to  use  atropine  and  to  correct 
the  whole  error  is  wroiij^  practice.  I  cannot  fully  concur  in  this 
opinion.  Tlic  decree  oC  asthenopia  and  the  visual  acuity  must  be 
taktii  into  account.  In  young  subjects  ivho  enjoy  g-ood  accommo- 
dation and  who  have  not  comphiined  of  severe  symptoms  tlie  par- 
tulcoireetlon  may  sufllce.  But  the  presumption  is  not  so  inucl)  in 
b^w  of  thLs  decision  as  in  the  case  of  simple  hyperopia.  One  must 
call  to  his  aid  the  objective  methods,  and  observe  what  may  be  the 
difference  between  the  results  accoixiing:  to  them  and  according*  to 
the  subjective  test.  If  the  diderence  be  great,  I  liave  no  liesitation 
in  using  atropia  to  full  pai*alysis.  It  is  true  that  the  correction 
t^us  obtained  is  likely  to  be  too  strong  for  the  patient  to  accept. 
But  at  the  end  of  a  week  the  subjective  test  may  again  be  made 
and  a  glass  selected  which  will  be  satisfactory.  The  suspension  of 
lm>mmodatioii  is,  in  my  experience,  a  valuable  tlierapeutic  mea- 
sure in  many  cases  of  astigmatism.  The  enforced  rest  is  servicea- 
ble and  the3'  arc  prepared  to  use  their  eyes  and  their  glasses  with 
greater  conifoi't. 

»  There  are  other  subjective  tests  which  it  is  proper  to  mention. 
A  most  useful  one  is  the  letters  of  Dr.  Pray.  They  are  capitals 
comfMised  of  sti-okes  which  run  in  dilTerent'directions  for  each  letters 
A  patient  points  out  the  letter  whic^n  is  most  black  and  clear,  and  the 
direction  of  the  lines  composing  the  letter  indicates  the  dii-ection  of 
^m  the  meiidians.  Becker  gives  a  set  of  parallel  lines  in  triplets  and 
VpLaced  in  various  meridians;  also  conc«mtric  circles  which  will  ex- 
hibit a  sector  of  distinctness  conti-asted  with  remaining  indistinct- 
H  aeas.  There  are  many  other  ingenious  test  diagrams  whose  eha-r- 
Bacter  is  similar.  (See  one  by  Dr.  Oliver  in  Medical  NetvSj  Oct.  6, 
~  1883,  p.  373.) 

Scheiner's  method  of  determining  refraction  as  modified  by  Di*. 
Thomson  is  also  to  be  considered,  and  it  has  ^Tilue  in  the  cases 
which  are  decidedly  amblyopic,  whether  from  conicity  of  the  cornea 
or  slight  tia?.ine.ss  of  it,  or  from  true  amblyopia.  Reference  has 
been  made  to  it  on  page  SI.  Consideiiition  of  cases  in  which  vis- 
ual acuity  can  at  the  best  be  only  very  imperfect,  will  be  deferred 
■  to  a  later  page. 
Objective  examinations  are  made  by  inspecting  the  fundus  by 
I  the  direct  method  of  ophthalmoscopy,  by  Cuignet's  method  or  the 
shadow  test,  and  by  oplithalmometrj'.  The  fli*st  is  most  available, 
the  second  has  an  apjiroxlmative  value,  the  third  is  extremely  rapid 
&ad  exact  so  far  as  corneal  error  is  concerned  and  would  doubtless 
1m  much  used  if  the  instrument  of  Javal  and  Schiotz  were  not  ejt- 
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pensive.  To  detect  astigmatism  by  the  ophthBlmoscopn  we  simply 
take  for  an  object  a  fine  vessel  running  in  the  direction  of  one  prin- 
cipal meridian  and  choose  the  glass,  wliether  plus  or  minus,  which 
makes  it  distinct,  and  llien  take  another  fine  vessel  running"  in  tha 
opposite  meridian  and  find  the  glass  suitable  for  that.  Great  car 
must  be  taken  not  to  let  accommodation  either  of  subject  or  oh 
server  interfere.  The  ditTcrence  between  the  glasses  gives  the  , 
tigmatism.  Now  set  a  cylinder  before  the  patient  which  correct 
the  astignnatism,  pliicin^  tlie  axis  in  the  proper  manner,  and  in  tha^ 
ophthalmoscope  make  up  the  remainder  of  the  refractive  error  by 
turning  on  spherical  jt^lasses  and  a^ain  examine  the  fundus.  Now 
there  should  be  a  ijerfectly  clear  and  brig-ht  Image  if  the  meflia  ars^ 
trauspai'eut.  And  this  conti-asts  strongly  with  what  was  possiblafl 
when  only  spherical  lenses  wei-e  employed.  (It  is  easy  to  arrange 
a  spring  clip  beliind  the  mirror  to  carrj'  a  cylinder  from  the  trial 
box,  and  this  is  provided  in  ray  ophthalmoscope.  See  Fig.  21,  page 
45). 

One  can  thus  satisfy  one's  self  not  only  of  the  accuracy  of  the 
refractive  correction,  but  of  the  integrity  of  the  membranes,  which 
is  very  important  in  high  degi*ees,  both  of  compound  myopic  and  oCh 
hyperopic  astigmatism.    If  the  error  be  high,  the  fundus  before  thafl 
suitable  glass  is  found  will  have  a  smeared  and  streaky  look,  as  if 
a  brush  of  paint  had  been  swept  over  it.     The  nerve  will  be  pulled 
out  into  an  oval  form  and  the  ends  of  the  ellipse  be  friugy  with 
the  vessels  drav\ni  in  the  same  direction;   there   can   be  no  dis- 
tinctness in  the  detail  of  the  surface.      If  the  error  be  over-cor- 
rected, the  disc  will  be  elongiLted  slightly  in  tlie  opposite  direction 
and  the  lines  of  distortion  will  be  i-cversed.    Not  until  the  cylinder 
is  introduced  will  the  view  be  satisfactory.    It  is  also  useful  to 
employ  the  invei-ted  image  to  corroborate  the  diagnosis.    By  it,  if 
the  nerve  were  by  the  din-ct  method  oval,  with  the  long  axis  verti- 
cal, the  long  axis  becomes  now  horizontal.    For  this  phenomenon 
to  be  well  seen,  the  objective  must  be  not  less  than  3"  focus  and  it 
must  be  held  at  its  own  focal  length  distant.    If  nearer  to  the  cyoH 
or  farther  fivm  it,  the  inverted  image  will  lie  less  elliptical.     ThoH 
lens  must  be  held  exa<;tly  vertical  and  without  any  turning  on  its 
axis,  els<'  t  his  will  cause  the  disc  to  seem  oval. 

To   disliuguish   between  an  optic   disc  which  is  oval  anatom4 
icall>',  from  one  which  s*'ems  oval  by  reason  of  astigmatism,  on€ 
must  note  its  edges  at  the  extremities  of  the  oval.     If  they  ar 
sharp  and  well^deilnod.the  shape  is  anatomical;  if  they  are  blurr 
or  fringj',  astigmatism  is  the  cause. 

The  shadow  test  (employing  a  concave  mirror)  shows  astigmS 
tism  in  the  following  way:  If  tlie  shadow  move  up  and  down  in  the 
same  way  as  the  mirror  and  with  a  certain  rapidity,  and  when 
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moved  transversely  the  shatlow  goes  in  a  similar  way  with  less 

rapidity,  this  indicates  myopia  in  hoth  meridians,  but  a  greater 

degree  in  the  vertical.    If  the  sliadow  move  "  against "  the  mirror 

in  one  meridian,  and  with  greater  rapidity  than   the  movement 

"against"  the  mirror  m  another  meridian, this  proves  hyperopicj 

asti^iatism.     In  other  word^,  if  in  meridians  at  right  angles  to 

each  other  the  reflex  and  shadow  move  In  difrei*ent  directions  or- 

with  different  degrees  of  rapidity,  there  is  astigmatism.    A  very 

bripht  reflex  and  a  shadow  dilTlcult  to  detect,  but  nearly  linear  and 

traversing  the  pupil  very  rapidly  and  in  a  direction  contrary  to  th» 

motion  of  the  mirror  indicates  E  in  that  rnei-idian.    The  slower  the 

movement  the  higher  the  ametropia;  the  more  rapid  the  movc- 

ffittit  tlie  nearer  to  K     If  there  be  mixed  astigmatism,  tlie  shadow 

will  in  one  meridian  move  with  the  mu-ror  and  in  the  opposite 

mmdian  against  it.    A  motion  opposite  to  the  mirror  indicates 

citJitT  E,  H,  or  weak  M.    To  decide  which  of  these  is  present,  set  a 

giAas  -}-  1  D  in  the  trial  frame  before  the  eye.      If  the  refraction  be 

pmmetropic,  tliia  glass  causes  myopia  and  the  shadow  should  move 

irrYA  the  miiTor;   if  such  be  not  the  fact,  the  eye  has  H;   if  the 

J  shadow  does  now  move  with  the  mirror,  the  patient  lias  either  E  or 

fjL    A  glass +.5  D  will  decide  whether  there  bo  E  or  M,  and  a 

'  stronger  -f-  glass  will  give  an  idea  of  the  degi-ee  of  H,  until  a  glasa 

is  found  which  makes  the  shadow  go  opposite  the  movement  of  tho 

imirror.    Cylindric  glasses  may  be  put  before  the  eye  as  spherical 

usually  are  until  the  plienoinena  are  made  to  resemble  those  of 

emmetropia.    See  paper  by  Dr.  Ferguson.' 

^m       Ophthalmometry,  by  the  instrument  of  Javal  *  and  Schiotz,  is 

^nbe  tiuickcsb  and  usually  most  reliable  mode  of  examination.    Aa 

^f  experience  of  eight  years  has  given  mo  the  greatest  confldence  in  it. 

"The  model  now  made  differs  from  the  original  figured  in  the  text, 

and  in  my  judgment  is  less  desirable.     It  has  a  large  disc  with  so 

many  lines  and  circles  as  to  cause  confusing  refltx^tions  from  tho 

cornea.     A  plain   blat^k  disc  one  foot  in   diameter   is  important 

and  sufficient.    Its  essential  parts  are  as  follows.    (Sec  Fig.  49.) 

Two  very  bright  objects,  one  a  complete  parallelogram   and 
the  other  a  parallelogram  of  the  same  dimensions,  but  with   its 
longsidecutawayintheformof  steps,  p.I25,  are  made  to  slide  on 
a  curved  bar  and  arc  placed  before  the  eye  so  that  each  slmll 
«       be  reflected   from  the  coniea.    These  reflections  are  viewed   by 
^■a  small  telescope,  and  are  doubleti  by  passing  through  a  Nicol's 
^^  prism.     Four  images  are  in  view  as  with  a  stereoscope,  but  the 
outside  oni^s  ai-e  neglected,  and  attention  given  to  the  two  cen- 
tral ones.    The  patient's  face  is  placed  in  a  frame  and  is  steadied 

^K       *"Reiino«copy;"  American  Practitioner.  Dec.,  18S3. 

^V       '  Annales  d'Oculifltlque,  btxxvt,  July  and  Au|,;uBt,  188t,  p.  5;  Ibid. ,  lx\i:vU.^ 
tt»y  and  Juae.  188^  p.  212;  ibid.,  Ixxxviii.,  July  and  Augustv  ISffi,  p-  ^. 
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by  a  chin  and  forehead  rest.    The  telescope  stands  upon  a  trip 
which  can  be  moved  forward  and  backward  to  get  the  proper  focu 
and  has  a  son-w  adjustment  for  sliylit  variations  in  hei^jrht.     Wha 
the  central  images  are  sharply  seen,  the  step-slider  is  moved  unt 
its  bottom  step  comes  into  exact  contact  with  the  lower  part  of  the 
parallelofrrara  (see  Fi^.  50).    The  lower  cdg%'S  of  the  reflected  imag 
are  brouAjht  into  a  straiisrht  eontiniioim  line  by  turuinji:  the  bar  whic 
•carries  the  sliders  and  which  revolves  around  the  body  of  the  telfr 


FML  llh^tn  thto  iovtruuifsaC  rlectrk:  Itirlitii  «re  lued,  and  ft  <U»o  liM  bnen  added  to  protect  ttw  0 
aervM*.    In  oUim-  nwpecu  It  fai  like  Javal's  model  of  IflW. 


scope.  Having  accomplished  this,  the  position  of  the  bar  is  rea 
off  upon  an  index  which  wiU  place  it,  we  will  suppose,  at  180*.  Then 
the  bur  is  turned  00"^  imd  the  relations  of  the  two  imager  noted. 
If  they  have  not  changvd,  either  by  overlapping  or  separating,  the 
cujrve  of  the  cornea  is  the  same  both  horizontally  and  vertically; 
if  the  images  overlap  m  the  vertical  meridian,  the  radius  of  curx'e 
IS  m  this  sense  shorl.er  and  there  is  astigmatism  (see  Fig.  51).  If 
the  images  separate  with  the  bar  vertical,  this  meridian  has  a  longer 
radius  than  the  horizontal,  and  again  there  is  astigmatism.    £ach 
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Rtep  in  the  step-slider  i*eprcsents  1  D,  and  consequently  the  amount 
pOf  asli^inaiisni  is  easily  i-eadotT,  and  can  be  estimated  to.25  D.    By 
the  oi-dinary  arran^'ments  errors  of  6  D  are  measured,  while  by 
special  adjustuipiits  much  higher  degret^s  can  bo  determined. 

The  portion  of  the  coraca  inspected  is  a  central  circle  5  mm. 

diameter.    It  is  assumed  that  the  chief  seat  of  astigmatism  is  iu 

the  ooniea.    Javal  elainis  that  between  the  total  astigmatism  as 

found  by  triiil  glasses  an<i  the  corneal  error  the  diiTerence  will  not 

!  greater  than  1.6  D.    It  would  be  inadmissible  to  p(>rmit  an  error 

fso  great  as  this,  while  as  a  matter  of  fact  so  great  or  any  import- 

[ant  discrepancy  very  seldom  arises.      It  is  chielly  found  among 

he  lower  degrees  of  error,  t.c,  when  less  than  3  D.    The  axis  of 

the  principal  meridian  is  quickly  determined  and  will  vary  from 

that  found  by  trial  glasses  by  only  a  few  degrees,  usually  not  at 

all.     We  leani  nothing  as  to  the  kind  of  ametropia  nor  do  we  know 

^whether  the  cylinder  should  he  plus  or  minus.    Pi-eliuiinary  trial 

.  already  given  an  idea  of  the  quality  of  error,  and  putting  the 
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pylinder  designate<l  mto  the  trial  frama  we  add  plus  or  minus 
BphencAl  glasses  until  the  visual  acuity  is  raised  to  the  normal 
llegTtHj.     Befoi-e  testing  by  trial  glasses  the  indicated  cylinder  may 

put  behind  the  oplithalmoscope  and  the  real  refractive  situa- 
tion bo  objectively  ascertained,  and  afterward  the  spectacle  box 
rill  soon  give  us  the  requisite  combination.  A  good  illumina- 
tion is  essential,  and  dilTused  surrounding  light  is  cut  otf.  There 
^bould  be  a  screen  at  the  observer's  end  of  the  telescope  to  shield 
[lis  eyes.  The  whole  problem  may  often  be  solved  :it  a  single 
Kitting  and  without  atropiii.  For  rapid  work  and  especially 
public  institutions  this  instrument  is  invaluable.  For  the  3'oung, 
Jie  confused,  the  dull,  the  amblyopic,  it  is  most  excellent. 

It  IS  not  r:i  re  to  discover,  as  liqueur  pointed  out,  that  the  cur\-e 
i>r  the  cornea  is  not  constant.  It  sometunes  changiis  as  we  look  at  it, 
r<»  note  the  imag(*s  approiich  or  st^paratt*  inst(?ad  of  i-emaining  still. 
They  exhibit  these  oscillations  under  the  action  of  the  lids,  and  also 


the  upper  lid  is  lifted  utT 
luscles.    Drawing  oti  tl 
omeail  curves  gn*ally. 


I  M\  xmder  the  action  of  the  motor 

he  outer  angle  will  increase  the 

;r.  •■  an  explanation  of  the  un- 
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certain  flndJngrs  in  some  cases  of  astigrraatism,  apart  from  spasai 
of  accommodation.    The  cornea  is  thin  and  cannot  resist  external 
pressure.    The  same  explanation  will  account  for  variation  or  in- 
crease of  astigmatism  with  lupse  of  years:  in  fact,  hei-ein  hcsthe 
befjinning  or  suggestion  of  conical  cornea.    The  ophthalmometer 
unerringly  detects  opacities  and  distortions  in  the  form  of  the  cor- 
nea, and  thereby  explains  why  the  attainment  of  perfect  visual 
acuity  may  be  impossible.     It  also  shows  that  the  principal  merid- 
ians are  sometimes  not  at  right  angles  to  each  other,  e.  g.,  one  may 
be  at  90"  and  another  at  160°.    The  axis  of  the  cylinder  accepted  bj 
the  patient  will  usually  in  such  a  case  approximate  the  truly  verti- 
cal or  horizontal  position.    Acuity  will  usually  be  below  standard. 
A  simple  device  which  rouerhly  points  out  these  defects  in  the  cor- 
nea is  the  so-railed  disc  of  Placldo,  which  consists  of  a  scries  of  con- 
centric circles  painted  on  a  disc 
about    10  inches  in   diameter  i^^ 
black  and  white.    (See  Fig.  53J| 
It  is  held  close  to  the  cornea  and 
the  reflex  viewed  through  a  cett^_ 
tral  hole  with   a   lens  4"   focutiH 
Javal  has  applied  the  same  to  his 
ophthalmometer.'  ^^ 

It  has  already  been  said  tha^f 
astigmatism  exists  in  many  per- 
sons who  have  normal  visual 
acuity  and  make  no  complaints. 
Especially  will  this  be  true  of  the 
young  and  vigorous  and  some- 
times with  high  degrees  of  error. 
Low  degrees  are  often  unrecoj 
nizod  until  pn.»sbyopiu  approach' 

Moreover,  if  the  error  be  hy- 
peropic  or  myopic,  with  axis  nearly 
horizontal,  in  both  which  cases 
lines  nearly  perpendicular  i^^H 
most  distinctly  seen,  pei'sonswit^" 
notable  error  get  on  moderately 
well,  because  most  objects  with  which  we  deal  huve  great 
height  than  breadth.  Such  is  the  case  with  type  (Roman  lette 
and  with  trees,  men,  buildings,  and  the  majority  of  objects.  T: 
objects  are  exaggerated  in  height,  but  of  this  the  person  is  un- 
aware. But  if  the  axis  is  in  the  contrary  direction,  or  if  it  be 
oblique,  or  if  the  two  eyes  arc  unsymmetrical,  trouble  announces 

■Annates  d'OcuUst.,  J&u.,  Feb.,  ISS^J,  p.  5;  also  l^andolt,  Englished.,  p.  SflSL 


F10.6B. 


SRR0R3  OF  liEFRACTIOir. 


IB7 


•tseU  early.  An  attack  of  illness,  chronic  uterine  disease,  exces- 
Sive  eye-work,  j^reat  jErrief,  etc.,  \nll  reveal  astigrnatic  error,  pn^ 
^'>tm&lj-  unsuspected.  I  have  also  seen  astig-matism,  which  severe 
^t«ri«e  disease  had  brought  to  view,  retire  into  obscurity  and  un- 
^QsciottSDess  when  by  an  operation  the  uterine  Itsion  was  cured. 
«e  glasses  whicli  the  patient  had  with  extreme  reluctance  con- 
sented to,  were  put  away  and  satisfactoi'y  use  of  the  eyes  regained 
vitfaput  them. 

Thfi  more  pronounced  are  the  asthenopic  symptoms,  the  more 
Jrarclmig  must  bo  the  qui^it  for  astigrmatism  and  the  more  accu- 
ral* its  correction.    Then  even  slight  deg-rees,  0.5  D,  must  not  be 
o^lected.    No  fixed  rule  can  be  given  about  correcting?  the  full 
aoiount  of  error,  yet  this  will  he  done  in  the  majority  of  cases.     If 
there  be  no  asthenopic  s^'mptoins,  we  need  only  connect  the  maui- 
/est  error;  with  slight  symptoms  this  may  also  be  the  general  rule, 
H  rith  emphatic  symptoms  full  correction  is  demanded.    In  young 
,H  subjects,  as  has  been  said,  more  may  be  left  to  the  accommodation 
H  than  with  pei-sons  above  thirty.     But  an  error  more  than  1  D 
H«hciuld  not,  in  my  opinion,  be  permitted  to  remain,  even  in  younj^ 
'^•subjects.     When  strong  cylinders  are  first  worn,  the  subject  is  often 
annoyed  in  growing  accustomed  to  them,  and  as  with  high  myopia 
ni.iy  have  to  use  them  for  short  periods  at  first. 

For  near  work  it  is  especially  necessary  to  have  the  correction, 
and  whether  the  glasses  be  the  same  which  are  used  for  distance 
■will  depend  on  the  age  and  i*efraction.     For  one  who  is  bccommg 
rosbj-opic  an  increase  in  refracting  power  may  be  needed.    For  a 
myope  a  weaker  spherical  concave  glass  may  be  required.    The 
jules  in  this  regard  are  easily  deduced  fi*om  the  ordinary  require- 
ents  of  ametropia  and  presbyopia.     In  all  cases,  however,  the 
ame  cylindric  corrective  will  be  demanded  as  for  distant  vision, 
certain  cases  the  glass  for  distance  may  bo  reversed  for  tho 
lear.    For  instance  a  person  uses  —  1.50cD  with  axis  horizontal  for 
istancc  and  by  presbyopia  needs  -f-  1.50a  for  reading.    Instead  of 
irdering  -f-  1.50Ds  C  —  LrjODc,  axis  180°,  one  may  givo  +  1.50cD 
zis  ao"^,  which  meets  the  same  need. 
Formerly  cylindric  glasses  were  cut  circular  and   large  that 
rs  in  setting  might  be  correct4?d.     Such  ungainly  binocies  be- 
ig  to  the  time  of  unskilful  opticians.     It  is  wholly  unnecessary 
,o  make  a  patient  conspicuous  by  large  and  round  glasses.     They 
ay  be  used  either  as  spectacles  or  as  nose  glasses.     Of  coui-sc  tho 
!ormer  are  more  steady  and  trustworthy,  but  personal  choice  often 
ecides  this  point.    When  used  as  eye-glasses  they  are  apt  to  tip 
forward,  and  this  makes  a  slight  increase  in  the  refraction  in  the 
ertical  meridian.    Sometimes  this  has  to  be  taken  mto  account. 
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With  strong  cylin<Iers  patients  arc  oWig-cd  to  look  straight  forward 
through  the  midtJIe  of  the  ^lass.  A  sidewise  look  gives  distortion 
and  it  cannot  \k\  avoided.  Therefore  they  have  a  more  restrained 
field  of  vision  than  ordinnry  ametrnpes. 

It  h:i[]j>ens  soui^tinies  thai  asti^matics  have  verj' deficient  ac- 
commodation. I  have  been  oblijtrcd  in  some  cases  to  order  for  near 
work  a  glass  whicli  represented  the  whole  amount  of  A  which  was 
needed.  This  has  occun-ed  in  pei-sons  whose  error  was  not  cor 
reeled  until  they  had  come  to  thirty-flve  ye^irs  of  ag«.  In  writing 
a  formuhi  for  splterico-cylindric  glasses  the  following  notation 
employed:  say,  — 3.0s.3—  !•*  c.,ux,  180°.  The  sign  O  "neamng- 
a  combination  of  the  spherical  and  cylindric  surfaces.  For  nmod 
astigmatism  we  may  have  either  a  spherico-cylindric  or  a  bi-cyliii- 
dric  combination,  viz.,  for  instance:  1.0 s.O  +2.5 c,  ax.  180^wllttll 
can  also  be  expressed  by  —  l.Oc,  ax.  90"  C  +  1-5  c,  ax.  180°.  The 
combination  of  cylindei'S  of  opposite  qualities  with  axes  at  rigtl^ 
angles  gives  a  wider  and  flatter  fteld  than  belongs  to  spherico-cji 
indric  glasses.  Hence  such  an  arrangement  is  t^  be  preferred 
considerable  degrees  of  ermr.  Slight  degrees  of  mixed  astigmatisa 
are  not  rare. 

Tlie  above  notation  was  suggested  by  Donders  and  is  consider- 
ably used — nevertht'less  a  printed  form  is  to  be  prt?fcrred  in  which 
each  kind  of  gla.ss  has  a  line  for  itself,  as  for  example: 

O.  D.    Sphencal  -f  3  D, 

Cylindi-ical  -f  2.5  D,  axis  180" 
Prism.  base 

O.  S.    Spherical  +  2.5  D. 

Cylindrical  +  2.0  D,  axis  170'* 
Prism.  bas« 

Space  is  given  for  insertmg  the  tise  of  a  prism.    The  optictail 
print  sueh  blanks,  and  often  a  semicircle  is  added,  laid  out  m  d^ 
gi'ees  to  assun^  aoeui-acy.    T\w.  mler-i)Upillary  distance,  and  sor 
times  not4:-s  as  to  the  height  of  the  bridge  and  other  detads  a| 
provided  for.      These  points  are  not  too  trivial  for  the  oculisi 
attiMition,  although  he  may  place  reliance  on  the  skill  and  careful- 
ness of  his  optician. 


Anisomethopia- 

Wo  are  in  the  habit  of  examining  each  eye  separatel3'  and  chc 
ingthe  glacis  which  each  requires.  We  meet  cases  of  inequality 
the  eyes,  and  when  a  dilference  of  1  D  exists,  the  name  anisometry 
is  employed.  Ditferences  far  liigher  arc  met  with.  As,  for  example, 
with  monocular  aphakia  and  in  myopia  one  eye  may  exceed  the 
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other  by  many  dioptries.  I  have  reoords  of  many  such  cases.  It 
can  also  happen  that  the  eyes  may  have  opposite  kuids  of  rufractioii, 
vlt.:  one  be  hyperopic  and  the  oLher  be  myopicj  or  E  in  one  and  H 
orMin  the  other.  Tliis  I  hav<?  railed  antiinetropia.'  The  behavior 
ol  di!)Siiiiilar  eyes  may  be  of  three  kinds:  they  inaj*  combine  in 
lii&ocular  vision;  one  may  l>c  used  for  diHtauc»and  llie  other  for  the 
near.or  one  only  may  always  be  used.  If  they  combine  in  binocular 
vision;  this  may  be  true  for  distance  and  not  for  tho  near  point. 
It  is  remarkable  how  great  diffprences  can  sometimes  l>e  comfort- 
ably harmonized.  With  a  difference,  say  of  3  D,  there  is  necessarily 
a  combination  of  one  sharp  and  one  very  bhin-y  imai^  in  the  men- 
tal act.  Yet,  that  this  is  passible  in  much  lusher  difTcrences,  I 
bavB  seen  in  persons  who  hatl  hinot'tilar  si^ht,  after  one  eye  had 
beon  operated  on  for  cataract  and  the  uther  was  normal. 

We  meet  with  pecuhar  idiosjnicrasies  on  this  point  and  only 
ffmernl  suggvstions,  not.  absolut-c  rules,  can  be  olfered.  If  in  myo- 
pa  there  be  anisometi-opia  of  3  D  and  vision  in  each  eye  good, 
usually  e^»ch  raaj'  take  it«  own  correction,  and  this  dilference  is  to 
Iw  niaintamed  both  for  near  ami  far.  For  the  near,  a  working"  point 
KS  to  be  chosen  which  will  correspond  to  the  capacity  of  the  mus- 
cles in  convergence,  ajid  the  elTmt  will  be  to  carry  it  as  far  away  as 
may  be  acceptable.  One  must  also  bear  in  mind  the  power  of  ac- 
ommodation  and  by  a  simple  c^ilculation  founded  upon  these  two 
ifrtclors  the  correct  working-  point  can  be  chosen,  and  the  g-lasses 
tted  accoi*dingly.  Testing  the  muscular  powur  at  six  mctei-s  when 
metropia  is  corrected  and  then  again  for  the  near  will  often  ex- 
lain  the  asthenopia  which  sucli  persons  suffer.  It  is  dilTlcult  to 
ive  rulus  to  apply  to  the  );?i"eat  variety  of  cases  which  are  possible, 
lut  as  the  practical  difficulties  arise  at  the  worldng-  distance,  it  is 
ere  that  special  attention  must  be  given.  For  instance,  a  lady 
j  who  in  one  eye  had  E,  and  in  the  other  31  3  D  was  made  perfectly 
K  comfortable  by  using  a  plane  glass  on  one  eye  and  —  3  D  on  the 
H  other.  She  wore  the  glasses  constantly  for  some  weeks  until  she 
■^became  accustomed  to  them  and  afterward  she  needed  them  only 
^fe^l'eadmg.  Yet,  for  distance  she  apprcciatt'd  the  better  vision 
^■^wWch  they  confeired.  She  was  about  thirty  years  of  age  and  could 
easily  bring  into  play  the  required  accommodation.  In  other  cases 
for  the  more  erroneous  eye  an  incomplete  correction  must  be 
choaen,  be*cause  the  dilTerence  is  otherwise  too  great  m  the  size  of 
the  respective  images.  It  can  also  happen  that  for  the  near-point 
one  eye  may  need  a  weak  convex  and  the  other  a  concave  glass; 
ttiBisnot,  however,  very  common.  It  is  usually  nnavaihng  to  trj* 
usurp  the  function  of  accommodation  unless  the  person  is  beyond 
ItUp  hfe.  The  degree  of  accommodative  effort  to  be  allowed  to 
iJie  individual  is  a  matter  for  the  exercise  of  judgment. 


g     'Report  of  Sth  Interrutt.  Ouhtli.  Congress,  p.  I(i5»  1811. 
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In  hypermetropia  similar  problems  pres(?nt  themselves,  but  nc 
so  often  do  we  have  large  differences  in  refraction  with  nearly  equal 
visual  acuity,  as  in  myopia.  More  often  do  we  have  great  ditrer- 
ence  in  acuity  as  well  as  in  refraction,  and  then  there  is  seldom  a 
strong  impulse  to  binocular  vision;  out  of  such  cases  a  larg^  con- 
tingent of  converging  strabismus  is  derived. 

It  is  frequent  for  one  eye  to  have,  and  the  other  to  be  free  from 
astigmatism.  If  vision  be  thereby  impaired  in  one  eye  or  if  asthen- 
oplc  symptoms  exist,  each  eye  will  require  its  own  correction.  It 
is  not  seldom  to  find  astigmatism  dillerent  in  the  respective  eyes 
and  a  difTerence  in  direction  of  meridians  is  very  common.  Some> 
times  a  strain  is  experienced  in  combining  the  eyes  and  such  modi- 
fications may  be  needed  in  the  axes  of  the  glasses  as  the  comfort 
of  the  patient  requires.  For  the  patients  who  have  binocular  vision 
for  distance  and  monocular  for  near,  usually  exhibiting  diverging 
strabismus  in  the  act  of  reading,  the  rule  of  conduct  will  be  derived 
from  the  acuity  of  the  eyes,  the  degree  of  divergence,  the  age,  st-jc 
and  muscular  conditions.  If  \vl»  are  asked  to  relieve  i>ain,  thti 
method  will  be  to  carry  the  working  point  faHher  away  by  concav( 
glasses  adapted  to  the  desired  distance,  and  if  this  do  not  suffice, 
prisms  can  sometimes  be  used,  or  more  frequently  tenotomy  of  tt 
muscles  can  be  employed. 

For  patients  who  use  one  eye  for  distance  and  the  other  for  near," 
there  being  extreme  difTerence  between  them,  it  is  best  usually  to  do, 
nothing.  It  is  not  likely  that  they  can  acquire  binocular  \nsion. 
is  not  rare  to  meet  with  such  persons,  and  in  some  instances  the  opt 
cal  difTerence  is  not  extreme.but  there  may  be  an  impaii'ment  in  one ' 
or  more  muscles,  or  one  eye  may  be  astigmatic  and  the  other  not. 
The  want  of  binocular  vision  is  the  important  circumstance 
underl^^^ng  this  is  often  not  only  an  optical  hindrance  but  a  < 
bral  inaptitude.  I  have  sometimes  spent  a  long  time  in  vainly  try- 
ing to  elicit  from  such  persona  evidence  of  binocular  vision,  when 
each  eye  had  adequalL-  acuity  and  apparently  each  was  capable  of 
fixation  upon  the  desired  point.  Evidently  tlie  images  fall  upon 
parts  of  the  retina  very  nearly  correspondent,  but  there  was  no 
cerebral  impulse  to  binocular  vision.  For  such  cases  usually  only 
one  eye  is  to  be  corrected.  ^H 

For  the  class  of  patieuts  whoso  ocular  discrepancies  are  so  grea^^ 
that  they  always  use  only  one  eye,  nothing  is  to  be  done  save  to  aid 
as  perfectly  as  possible  the  working  meujber  in  case  it  needs  assist- 
ance.   The  other  is  to  be  left  to  purely  ornamental  functions. 
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iNOtDBKTAT.   EFFECTS   OF   GLASSES. 

It  has  been  pre%iously  remarked  tbat  glasses  worn  at  the  an- 
terior focal  Uistance  (13  mm.  in  front  of  the  eye)  do  not  alter  the 

I  visual  angle.  But  nevertheless  the  linear  dimensions  of  the  image 
are  greater  with  a  convex  glass,  and  less  with  a  concave  glass. 
Moreover,  if  a  convex  glass  he  held  farther  from  the  eye  its  niagni- 
fying  power  is  augmented.  This  is  true  of  distant  objects  and  also 
obtains  for  near  objects,  provided  the  eye  is  adapted  to  a  point 
whose  distance  is  greater  than  double  the  focal  lengtli  of  the  glass. 
(Laudolt,  1.  c,  p.  35ti.)  Dropping  the  glass  to  tlie  tip  of  the  noso, 
provided  the  glass  be  moderately  strong,  increases  its  power.  Re- 
moving concave  glasses  from  the  eye  diminishes  their  power.    Con- 

f  vex  glasses  Mniit  the  range  of  accommodation — concave  glasses  in- 

f  crease  it.  The  estimation  of  distances  is  changed.  Convex  glasses 
make  objects  seem  nearer  and  they  alter  the  sense  of  relief  or  per- 
L'tive.  Concave  glasses  make  objects  seem  more  remote.  For 
!  reasons  persona  are  often  made  dizzy  on  first  wearing  glasses 

Icr  on  taking  them  otT.  They  have  ditDculty  in  walking  or  in  reach- 
ing objects.  With  very  strong  convex  glasses  the  field  of  vision  is 
limited  and  there  is  a  zone  which  is  determined  by  the  diameter 
of  the  glass,  where  absolutely  notliing  can  be  seen  (Berlin).  Tliis 
constitutes  one  of  the  sources  of  annoyance  to  patients  wearing 
catarai't  glasses.  Looking  ubiitiuely  Ihi'ougli  strong  glasses  and 
especially  if  they  be  cylindric,  gives  distorted  images — hence  persons 
wearing  them  always  turn  their  beads  to  st^e  an  object.  Glasses 
always  disturb  the  relations  between  convergence  and  accommuda* 
tion.  When  first  used  for  presbyopia,  the  pi*evious  coincidence  be- 
tvreen  these  functions  in  reading  gives  place  to  diminished  accom- 
modation with  unabated  convergence,  and  the  stronger  the 
glasses  the  greater  the  disharmony.  A  m^'opc  who  uses  his  dis- 
tance glasses  for  reading  brings  accommodation  into  unwonted 
activity  with  diminished  convergence.  These  perturbations  re- 
quire time  for  adjustment,  and  while  as  a  rule,  discomfort  soon 
c«ases,  sometimes  it  continues  until  special  adjustments  are  made, 
vhich  will  be  considered  under  the  head  of  asthenopia. 


CHAPTER  Till. 

BINOCULAR  VISION  AND  ITS  DISTURBANCEa 

Under  this  head  are  to  be  considered  such  troubles  as  muscular 
asthenopia,  or  insufficiencies  of  muscles,  strabismus,  paralysis  of 
muscles,  nystagmus,  and  conjugate  deviation.  Preliminarily  it  will 
be  proper  to  consider  the  anatomy  and  physiologj^  of  the  muscles, 
and  the  physiological  properties  of  binocular  vision. 

Anatomy  and  Physiology  of  the  Ocular  Muscles. — Ea<:h  eye 
has  six  muscles.  They  are  combined  in  pairs,  and  both  eyes  are  co- 
ordinated in  particular  ways.  In  each  eye  we  have  the  intexnal 
and  external,  the  superior  and  inferior  recti,  and  the  superior  and 
inferior  obliqui.  All  the  recti  muscles  take  origin  from  the  apex 
of  the  orbit  around  the  foramen  opticum,  and  come  forward  to  be 
inserted  into  the  sclera  in  front  of  the  equator  oculi,  about  7  mm. 
behind  the  rim  of  the  cornea,  by  flat  and  ribbon-like  tendons.  The 
superior  oblique  or  trochlearis  also  originates  at  this  place;  but, 
inasmuch  as  it  passes  over  a  pulle3'  at  the  supero-intemal  angle  of 
the  front  of  the  orbit,  this  becomes  its  functional  place  of  origin 
and  assimilates  its  action  to  that  of  the  inferior  oblique,  which 
arises  from  the  inner  part  of  the  inferior  edge  of  the  front  of  the 
orbit.  Both  muscles  then  pass  obliquely  outward  and  backward  to 
wrap  around  the  globe  in  thin,  fan-like  tendons,  the  superior  going 
over  the  upper  part  of  the  globe  beneath  the  superior  rectus,  and 
the  inferior  going  over  the  inferior  part  of  the  globe  beneath  the 
inferior  rectus.  The  two  obliqui  hold  the  globe,  as  it  were,  in  a 
sling,  which  is  entirely  to  the  outer  side  of  the  optic  ner\'e.  The 
recti,  combined  in  action,  rjtract  the  globe  into  the  orbit;  the 
obliqui,  combined  in  acton,  draw  it  forward.  While  the  recti  in. 
combination  have  a  simple  kind  of  action,  the  obliqui  draw  the 
globe  forward  and  turn  the  cornea  outward.  The  rectus  intemus 
(called  by  Morkel,  rectus  mcdialis)  and  the  rectus  externus,  move 
the  globe  about  an. axis  which  is  vertical.  The  rectus  superior  and 
the  rectus  inferior  move  it  about  an  axis  which  is  transverse  to  the 
vertical  plane,  but  which  is  also  inclined  so  that  its  outer  end  is. 
more  posterior,  making  an  angle  of  67°  with  the  antero-posterior 
axis  of  the  globe.  The  axis  about  which  the  obliqui  rotate  the 
globe  passes  from  *  ^ard  and   inward  on  a  horizontal 
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plane  at  35"  with  the  antero-posterior  axis  of  the  globe  (see  Fig. 
53).  The  obllijui  thus  acquire  an  action  which  moves  the  eyeball  so 
that  the  rim  of  the  cornea  turns  like  a  wheel.  Taken  singly,  the 
muscles  act  as  follows:  the  rectus  internus  turns  the  cornea  in- 
T^-ard  on  the  horizontal  plane ;  the  rectus  extemus  turns  the  cornea 
outward  on  the  horizontal  plane;  the  rectus  superior  tunis  the 
cornea  upward  and  slightly  inward;  the  rectus  inferior  turns  the 
cornea  downward  and  slightly  inwardj  the  obliquus  superior  turns 
the  cornea  downward  and  outward,  and  rotates  it  from  above 
downward.    The  obliquus  infenor  tunis  the  cornea  upward  and 
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oktwardyand  rotates  it  from  below  upward.  In  effecting  the  move- 
ments of  tbe  eyeball  all  the  muscles  co-oper.ite:  while  some  pre- 
dominate, the  rest  antagonize  them  to  give  steadiness  to  the  action. 

The  nerves  for  the  muscles  are  the  sixth  or  abducens  for  the 
rectus  extemus,  tl»e  fourth  or  trochlearis  for  the  superior  oblique, 
and  aU  the  rest  are  supplied  by  the  oculo-motor  or  third.  The 
blood-vessels  are  bi'anches  of  the  ophthalroic. 

Tlie  following  schedule  indicates  how  the  muscles  co-openite  in 
effecting  certain  i)rincipal  movements.  For  motion  inward,  i.e., 
adduction,  the  etTective  muscles  are,  R.  intemi  and  R.  sup.  and  R. 
inf.,  antagonized  by  R.  externi  and  Obi.  sup,  and  Obi.  inf. 

^fotion  Outward, — Abductors:  R.  cxtemi,  Obliq.  sup., and  Obliq. 
inf.,  antftgoxiizcd  by  R.  hit.,  R.  sup.,  and  R.  inf. 
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Motion  Upward. — R  sup.,  Obi.  inf.,  and  whon  the  cornea  passea 
a  given  point,  tlie  upper  Ubres  of  R,  iut,  und  R.  ext.  ailtl  to  the  j 
effect.    The  antagonists  are  R.  inf.  and  Obi.  sup. 

Motion  Downward. — R.  inf.  and  Obi.  sup.,  while,  when  the  cornea  ' 
gets  below  a  ^iven  point,  the  lower  Fibres  of  R.  int.  and  R.  I'Xl. 
come  into  play.  In  motions  upon  a  horizontal  axis  the  R.  sup.  and  I 
inf.  incline  the  top  of  the  vertical  meridian  respectively  inward  and 
outward,  which  tendency  is  counterbalanced  by  the  Obi.  inferior 
acting  with  the  R,  sup.  and  by  the  Obi.  sup.  acting  with  the  R.  int, 
which  perform  the  needful  rotatory  or  wheel  movement. 

Taking-,  now,  the  concomitant  action  of  the  eyes,  we  arrange  the 
muscles  into  groups  of  adductors^  which  turn  the  cornete  toward 
the  me<lian  plane  of  the  body;  and  of  abductors,  which  turn  the 
comeie  away  from  the  median  plane  of  the  body.    We  also  find 
the  muscles  paiiinp:  off  in  other  combinations  in  turning  the  eyes, 
to  the  right  side  and  left  side  respectively,  and  in  the  various  dia- 
gonal directions.    The  eyeballs  are  capable  of  accomplishing,  A\ith- 
in  a  limited  range,  all  possible  combinations,  but  there  are  certain 
restrictions  which  are  imposed  by  the  necessity  that  each  must 
direct  its  visual  line  exactly  upon  the  object  obser\'ed.    Hence,  for 
a  near  object,  whether  on  the  median  plane  or  away  from  it,  there  ] 
must  be  a  slight  adduction,  as  well  as  an  aim  suited  to  the  position  | 
of  the  object.     For  remote  objects  there  will  be  a  degree  of  abduc- 
tion, but  never  to  transcend   parallelism  of  the  visual  lines.     We 
are  habitually  inoi*e  concerned  with  objects  below  the  hohzoutaL  ^ 
plane  than  with  those  above  it;  and  in  the  discussion  of  the  move- 
ments of  the  eyes,  Meissner  has  taken  an  inclination  of  I.')"  belowi 
the  horizon  as  the  primaiy  position;  others,  however,  assume  the 
horizontal  plane  as  the  priniai*y  position.    The  degree  of  mobihty 
of  the  emmetT-opic  eye  m  young  persons  about,  a  vortical  axis  is-j 
from  42*  to  51"  inward, and  from  44°  to  49°  outward  (Bonders).     hx.\ 
myopia  this  is  much  i-estricted. 

The  horopter  is  a  line  which  represents  the  curve  along  which 
both  eyes  can  join  in  sight,  and  it  is  formed  in  this  way:  as  the 
ej-es  fix  upon  a  given  object  far  to  the  left  side,  and  move  far  to 
the  right  at  the  same  inclination  of  the  visual  lines,  they  form  a 
triangle  whose  apex,  as  it  passes  from  left  to  right,  forms  the 
horopter  curve  for  this  plane.  If  the  movement  be  in  a nj^  other 
plane,  vertical  or  obliqu(»,  the  horopter  will  be  formed  in  the  sam&J 
way  for  that  plane.  In  it.s  simplest  form,  as  explained  by  Jobannea 
Mueller,  it  is  a  cij*cle  whicli  passes  through  the  criitres  of  rot-ation 
of  each  eye  and  through  the  apex  of  the  point  of  fixation  of  the 
visual  lines.  This  statement  is  not  strictly  correct,  but  will  suffice 
for  our  purposfs. 

PAys(o/o//y.— The  fundamental  and  imperative  law  which  gov* 
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ems  the  muscles  of  the  eyeballs  is  that  the  fovea  centralis  retinae 
of  each  eye  must  he  fixed  upon  the  object  obsen-ed.  When  this  is 
done,  all  objects  lying^  in  the  satne  horopter  will  fonn  ini:tj?es  upon 
the  respective  retinie  which  will  lie  at  equal  distances  from  the 
foveae,  and  will,  therefore,  be  appreciated  as  sing"le,  jsriving  what  is 
called  binocular  vision.  But  objects  beyond  the  horopter  or  inside 
the  horopter,  will  ci'st  images  on  parts  of  the  retinft-  not  equally 
distant  from  the  foveae,  and  will  therefore  not  be  appreciated  as 
single,  but  create  the  impression  of  two  objects,  giving  rise  to 
double  vision.  The  mainti'uance  of  cont'ct  binocular  vision  is  the 
necessity  which  dominates  the  ocular  muscles.  If  the  back  of  the 
eyeballs  be  divided  into  quadrants  by  vertical  and  horizontal 
planes  whose  intersection  shall  bo  at  the  fovea  centralis,  and  par- 
allel to  these  lines  we  mark  points  one-tenth  of  a  millimetre  asun- 
der, and  then  suppose  the  two  retinte  to  be  superimposed  upon  each 
other  so  that  the  vertical  and  horizontal  hnes  shall  exactly  coincide, 
Hie  points  which  we  have  imu^jrmeil  will  of  eourse  also  coincide. 
These  coincident  points,  which  are  equidistant  from  the  centre,  are 
spoken  of  as  correspon<lent  points  of  the  two  retime,  and  there  are 
of  coursf?  as  many  of  them  as  there  arc  percipient  pomt-i*,  i.e,, 
bacilU  in  the  two  retinee.  They  are  functionally  homolo^'a  ted  to- 
other accord  in  jc  to  the  scheme  just  imapned.  By  virtue  of  this 
arrangement  binocular  vision  is  rendered  possible.  It  follows,  of 
course,  that  the  nasal  half  of  the  left  retina  is  linked  with  the  tem- 
poral half  of  the  ri^ht  retma;  the  nasal  half  of  the  right  retina 
with  the  temporal  half  of  the  left  retina;  the  superior  halves  of 
both  retinw  are  linked  together,  and  the  same  is  true  of  the  inferior 
halves.  Tliis  corresponds  with  the  decussation  of  the  optic  tracts 
in  the  chiasm. 

Binocular  vision  is  primarily  conditioned  by  the  supremacy  in 
acuteness  of  the  fovea  centralis  above  other  parts  of  the  retina. 
But  this  condition  is  not  the  only  factor  in  the  function,  because 
experience  shows  that  the  brain  must  possess  a  certain  competency, 
which  sometimes  seems  to  be  the  quality  deficient. 

For  all  objects  on  which  wo  do  not  fix  the  foveip,  and  which 
consequently  are  not  in  the  horoi»ter,  we  have  diplopia.  If.  for  in- 
stance, in  one  hand  a  pin  is  held  at  sixteen  mclies.  and  in  the  other 
another  IS  held  at  eight  inches,  and  upon  the  same  line,  when  we 
look  at  the  distant  pin  the  nearer  is  seen  double,  and  vice  versa. 
We  are  not  disturbed  by  double  vision  of  oi>jects  on  which  we  arc 
not  fixing  attention;  the  mind  ignores  the  impression  of  the  thin^ 
with  which  it  does  not  concern  iUs*'lf.  This  is  common  experience 
in  shoutiri*;,  in  using-  the  microscope,  when  the  unused  eye  may  be 
mide  open  and  nothing*  be  known  of  what  it  sees.  Diplopia  follows 
certain  laws.    For  instance,  if  the  h'ft  eye  fix  on  an  object  a.T\OiV\ift 
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axis  of  the  riji^ht  cross  that  of  th(?  othor  at  a  poinl  inside  the?  objects 
- — in  otlier  words,  if  there  be  excessive  converg"ence,  the  imafToj 
which  in  the  left  falls  in  the  fovea,  and  whose  position  in  space  1 
is  projecttKi  alon^  the  visual  line,  will  in  the  ripht  eye  fall  to  thai 
inner  side  of  its  fovea.  Now,  tlie  position  of  t)»e  object  in  spacej 
is  decided  bj*  what  tlie  left  eye  sees,  and  the  ri^ht  eye  hns  aal 
inia^re  wliich,  if  it  were  directed  aright,  woidd  belong  to  an  object! 
situated  to  the  outer  side  of  its  visual  line,  viz.,  on  its  ri^ht-hand ' 
side.  This  image  is  recogni^x'd,  and  Ls  mentally  locatiM}  as  if  it 
were  on  the  rig-ht  side  of  the  object  seen  by  the  left  eye.  In  other 
words,  if  there  be  excessive  couvcrfjcnco  of  the  visual  lines,  there 
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will  be  diplopia  with  correspondent  or  homouvmous  images  (see  - 
Fig.  54). 

If,  now,  while  the  left  eye  fixes  an  object,  the  visual  line  of  the  ■ 
right  divt-r^r,  the  imaf?e  will,  in  the  latter,  fall  to  the  outer  side  of 
its  fovea,  and  will  be  projected  mentally  as  coming  from  an  object 
on  the  left  side  of  the  visual  axis.  Hence,  for  divergence  of  the 
visual  axes  wo  have  crossed  or  hctei-onymous  double  images  (see 
Pig.  55).  If  the  left  eye  fix  an  object,  and  the  right  eye  be  directed 
downwai'd,  the  image  in  the  right  will  fall  below  its  fovea,  and  be 
mentally  projected  abov^e  the  image  seen  by  the  other  eye.  If  the 
left  eye  fix  and  the  riglit  eye  b«  turned  upwnnl,  tlie  image  will  fall 
above  its  fovea,  and  the  pixjjection  of  the  image  will  l»e  downward 
below  the  true  place  of  the  object.    A  candle-fiame  is  usually  the 
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-object  clioscn,  and  a  ml  ^lass  is  put.  before  tlie  fixing  f^ye  so  as 
readily  to  distinguish  tlie  presence  and  pl.ice  of  double  iiuugus.  If 
the  visual  lines  form  a  wide  angle  with  each  others  m  the  deviating 
^ye  the  image  will  fail  at  a  great  distance  from  the  fovea,  and  the 
result  will  be  that  the  linage  JH  less  distinctly  pei-crived  because 
it  impinges  on  a  less  sensitive  part  of  the  retina,  and  it  will  also  be 
projected  to  a  greater  dist;incc  from  the  true  place  of  the  object. 
For  these  two  reasons,  the  patient  is  then  less  likely  bo  be  aware  of 
double  images.  It  also  happt-iiH  that  prrsons  may  fix  with  either 
eye  and  ignore  the  miage  of  the  other.  It  is  also  true  that  in  many 
persons,  and  by  some  it  is  asserted  that  in  all  persons,  one  eye  pre- 
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vails  over  the  otlier,  just  as  one  hand  is  more  depended  on,  than 
the  other. 

The  [>ussession  of  two  eyes  confers  a  quality  of  sight  which  is 
not  only  more  effective  than  with  one  only,  but  is  also  of  a  different 
kind.  With  two  eyt's  not  only  does  the  bmin  receive  a  double  im- 
pression, but  irach  eye  views  an  object  from  a  different  point  and 
receives  a  slightly  diffeivnt  image.  The  intt'rpupiHary  distance 
ATiries  in  adult*  betw»?en  50  and  75  mm.  Tlie  average  may  be  takcu 
at  64  mm-  If  an  object  ha  within  a  moderate  distance  and  of  suit- 
able size,  say  a  cube  a  foot  square,  at  10  feet  each  eye  sees  it  under 
a  different  perspective,  and  while  il*i  form  is  evident  to  each  alone, 
the  combination  of  the  two  images  gives  what  is  called  the  sense 
of  rt^lief  or  depth.  For  motlerat*^  distance,  viz.,  with  the  objects  on  a 
table,  we  realize  this  iinpivssion  very  strongly  and  unconsciously 
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form  our  judgment  of  tho  solulity  of  objects  by  the  dissimilari 
of  the  images  portrayed  on  the  respective  retinw.  We  ai*e  al 
aided  in  this  judgment  by  the  projection  of  objects  a^inst  pan 
behind  thcni,  and  by  running-  the  eye  along-  their  outlines  and  fro: 
one  object  to  anotlier.  The  movements  which  the  eyes  make  a: 
regulated  with  extreme  nicety  and  ai-c  capable  of  very  fine  adjusi 
mcnts. 

The  acquisition  of  binocular  vision  belon;,'s  to  the  first  months  of 
life.  Young  iufants  roll  their  eyes  about  in  the  most  inconsequen-  I 
tial  fashion,  and  when  their  visual  vagaries  grive  place  to  binocular 
fixationj  an  important  step  has  beon  gained  in  ocular  and  ceivbral 
development.  In  some  subjects  this  functiou  is  never  acquired,  in 
others  it  may  be  lost  after  having  been  presumably  acquired.  All 
cases  of  permanent  strabismus  are  instances  of  suppressed,  or  of^j 
lost,  or  of  undeveloped  binocular  vision.  ^| 

The  limitations  of    binocular  vision  evidently   exclude    those^l 
motions  by  which  tlie  visual  lines  are  not  directed  in  proper  har- 
mony with  each  other.     That  is,  one  eye  may  not  look  up  and  tho 
other  at  the  same  time  look  down,  and  the  same  is  true  of  diaj^onal 
movements — they  must  be  harnionions.     But  in  the  horizontal,  or 
nearly  horizontal  plane,  the  motions  of  adduction  and  abduction 
can  be  pushed  to  an  extent  which  shall  disharmonize  the  visual 
lines.    Thus,  we  may  turn  the  eyes  inward  so  that  tho  visual  lines 
cross  by  excessive  convergence,  and  wo  may  turn  them  by  abduc^ 
tion  so  that  they  fall  into  divergence.     Excessive  adduction  is  pos- 
sible without  artiflclal  aid  to  a  marked  degree,  excessive  abduc- 
tion is  never  great,  and  camiot  ustiaUy  be  effected  without  the  aid^^H 
of  piisnis.    Done  by  their  help,  the  movement  is  made  to  preveut^^l 
double  sight.    Thus,  if  we  look  at  a  candle-flame  twenty  feet  away» 
and  put  before  one  eye  a  prism  of  live  degrees  angle,  with  its  bas 
inward,  there  will  for  a  moment  seem  to  be  two  candles,  but  pres 
ently  they  move  toward  each  other  and  fuse  into  one.    Tho  eye 
balls  go  asunder  by  a  movement  of  abduction  to  bring  the  fovea  ofi 
one  eye  inwartl  to  the  spot  on  which  the  prism  has  deflected  th« 
caudle-flanu;.    This  power  of  abduction  l>eyontl  parallelism  reaclvf 
to  a  prism  of  from  six  degrees  to  eight  degrees  in  most  persons,^ 
while  adduction  for  distant  objects,  say  at  twenty  feet,. extends  to 
thirty  degrees  or  to  fifty  degrees,  and  by  cultivation  nuiy  go  higher^B 

It  has  aln,*ady  been  mentioned  (page  l»)  that  with  dillerenfc^^ 
angles   of  convergence    ther-e  will  be  variations  in   the  possible 
amount  of  accommodation,  and  this  is  known  as  the  relative  accom- 
modation.    It  is  determined   by  employing  convex  and  concave 
spherical  glasses  for  particular  angles  of  convergence.    We  ala 
have  for  given  amounts  of  accommodation  variable  degrees  of  cor 
vorgence  possible,  as  can  be  shown  by  prisms  placed  with  ba 
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nwrard  or  outward.  In  emmetropia  the  relation  of  the  functions 
of  accommodation  and  convergence  is  very  different  from  what  we 
hi  in  myopia  and  in  hyperopia.  In  myopia  with  less  accommoda- 
tion, converjErence  is  fireater,  in  hy|>ei*opia  with  more  accommoiia- 
ticra, convergence  is  less.  We  also  find  great  differences  among-  in- 
dividuals both  by  natural  endowment  and  from  disturbing  causes. 
Not  only  is  an  adequate  amount  of  accommodative  power  essential 
tnpomfort  in  near  work,  but  equally  so  is  a  projwr  proportion  of 
Kiiiuctivc  and  abductive  power.  In  fact,  for  all  visual  functions  a 
correctly  adjusted  and  adequat**  muscular  apparatus  is  indispensa- 
ble to  comfort  and  efficiency.  We  do  not  yet  possess  sufficient 
data  to  state  precisely  the  necessary  physiological  conditions  in  the 
jinwcrof  the  muscles,  but  failure  in  this  res]>ccl  brings  on  serious 
I't.iL'tional  troubles,  which  are  classeil  under  the  name  of  cisthen' 
opia  and  under  this  head  wo  shall  discuss  the  matter. 


PARALTSIS  OF  MUSCLES. 

We  may  have  paralysis,  either  complete  or  incomplete  (paresis), 
affecting  one  muscle  ormany,inonc  eye  or  in  both.    SjTnptouisare.: 
1st.  Limitation  or  irregularity-  of  motion: 

2d.    False  position  of    the    visual    axis   causing  squint  when 
notions  in  certain  directions  are  attempted.    The  squint  affects  at 
jflret  only  one  eye,  but  soon  extends  to  both,  by  secondan.'  contrac- 
ftion  of  opposing  or  associated  muscles.     For  example,  if  the  left 
ctus  externus  be  paralyzed,  not  only  will  the  left  rectus  intemus, 
by  reason  of  the  diminished  resistance,  turn  the  eye  unduly  inward, 
but  the  rectus  internus  of  the  right  (opposite)  eye  will  undergo  con- 
traction, and  if  the  left  eye  look  straight  forward,  the  right  eye 
|aint  inward.    This  is  because  the   right  rectus  internus  is 
irted,  in  all    movements  to  the  left,  with  the  left   rectus  ex- 
aus.     Moreover  the  secondarj'  deviation  will  exceed  the  primary; 
',  e.y  if  the  right  eye  fix  on  the  linger  at  one  foot,  the  turning  inward 
Df  the  left  will  be  less  in  angle,  than  will  be  that  of  the  right  when 
left  fixes  on  the  finger.    In  other  words,  contraction  of  the  right 
ntemus  exceeds  that  of  the  left  internus. 

3d.  Double  Images, — This  is  the  usual  conseituence  of  disturb- 

ncc'of  the  pre<»xistmg  normal  co-ordination.    In  partial  paraly- 

;  some  pereons  have  a  singular  capacity  for  correcting  the  diplopia. 

rbis  power  depends  upon  the  instinct  for  binocular  vision,  and  is 

illed  the  capacity  for  fusion.    With  the  same  degree  of  deviation, 

far  as  can  be  estimated  by  prisuis,  the  extent  over  which  fusion 

Df  double  images  is  achieved  will  lie  nmch  gnfater  in  some  persons 

iluin  in  others.    Von  Graefe  pointed  out  that,  apart  from  errors  of 

efraction  or  accommodation,  or  amblyopia,  the  capacity  toT  t\iS\ou 
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U  far  less  iw  cerebral  paralysis  than  in  orbital  or  basilar  paralysj 

Tlie  reason  is  that  bini>cular  vision  is  essentially  a  cerobral  funcU 

4lh.   Incoi'i'wt  pi-ojection  of  the  field  of  mion.— Because  of  oi 

habilnal  relianco  on  the  muscular  sense  we  suppose  that  therffiii 

we  uiaVce  U*  followed  by  the  effect  to  wliich  we  are  accustomtti,  but 

\\x\i\  that    our  assumption  of  the  position  of  objects  In  the  field 

vision  is  wrong.     For  instance,  if  the  left  i*ectus  ext^mus  is 

lyzed,  especially  if  only  partially  paralyzed,  and  the  left  eye  at' 

to  see  an  object  to  the  left  side,  the  eJToit  of  movement  is  so  m 

ffrcater  than  is  usually  made,  that  the  inind  believes  the  object  | 

Ho  much  farther  to  the  left  than  it  i-eally  does,  and  the  hand,  ia 

attemptinfT  ^*^  seize  an  object  or  to  put  the  ftiiger  on  the  point  of 

iH-ucii,  striUt'S  to  the  left  side  of  the  true  position,  i.e.,  the  projocti 

of  the  field  is  too  far  on  the  side  of  tlie  action  of  the  muscle. 

atU.  Dizziness,  nausea,  and  sucli  cerebral  symptoms  are  ofl 
present,  and  may  after  a  time  pass  away.    They  are  caused  by 
contusion  of  imajros  and  liy  the  dissociation  which  is  j>ro4luced 
iween  the  conscious  elTort  of  the  muscles  and  the  instability 
falsity  of  the  projected  field.    Objects  are  made  unsteady, 
ground  docs  not  seem  level,  ^oin^  up  and  down  stairs  Iwconies  dt 
cult,  movements  of  the  li:uuls  are  ill  direcUHl,aud  from  all   thi 
phenomena  mental  confusion  and  vei-tigo  result,  until  further  expe- 
rience corrt?cts  the  judgment. 

If  one  eye  only  be  involved,  the  inclination  is  to  close  it. 
0th.  Another  efft«ct  is  a  peculiar  attitude  which  the  head  a*- 
jitiines  to  obviate  double  images.  The  inclination  of  the  bead, 
when  this  occurs,  will  be  such  as  to  favor  the  lamed  muscle,  and 
^U  be  in  its  line  of  action  and  toward  its  virtual  or  anatomical 
onifin.  For  a  paralyzed  rectus  externus  of  the  left  eye,  the  head 
will  turn  on  a  vertical  axis  to  the  left.  For  a  paralyzed  rectus  su- 
perior of  the  left  eye,  the  head  will  tura  on  a  horizontal  axis  up- 
ward and  a  little  to  the  rig-ht.  For  the  obliquus  inferior  the  ten- 
dency will  be  llie  same,  both  bein^  levators  of  the  cornea,  and  the 
head  thrown  back  diminishes  the  effort  in  looking"  upward.  Som* 
tUn(«pQ»n  is  a  promment  symptom  and  very  often  it  is  absent. 

Piagnosis. — Wo  meet  in  practice  with  the  most  complex  com- 
binations, and  sometimes  it  is  indeetl  a  piizzle  to  tell  what  muscles 
are  at  fault.  We  place  most  reliance  on  the  charact.er:ind  position 
of  the  double  unages,  but  to  a  clear  analysis  it  is  necessary  to  have 
an  mtelli^Mit  patient  with  two  pood  eyes  each  of  which  shall  be 
quick  to  obsi^rve  the  imagre  it  rt?ceives.  To  complicate  the  problem, 
secondary  contractions  and  involuntary  compensations  by  other 
muscles,  may  come  in  to  disturb  the  rt'^ular  .scheme  which  ought 
theoretically  to  be  observwl  in  The  behavior  of  the  double  images, 
and  we  are  left  in  the  lurch.    But  in  many  recent  cases  we  can  tell. 
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trtthout  analysis  of  (loul)le  images,  what-  musclo  is  affected.  The 
e.Tc  refuses  to  move  to  the  proper  dej^ree  in  the  direction  of  the 
movement  of  the  impaired  niuseie,  and  eves  too  far  to  the  opposite 
sid«^;  its  movements  are  oft«n  pailial  and  jerky.  If  many  muscles 
are  paralyzed,  the  situation  of  the  globe  in  the  orbit  may  be  altered, 
(.crxophthaltnus  may  occur. 

To  comprehend  the  valuir  of  double  images  for  dia /gnosis  of  ocular 
paralysis,  a  few  illustrations  are  employed,  which  are  borrowed 
troci  Zehender  ("  Handbuch  der  Aujsrenheilkuude,"  1874,  p.  317)  and 
somewhat  mmliMed.  It  has  already  b<!en  stated  that  two  iniajg^^s 
ea  the  same  level,  of  which  the  rij|*ht  belonjL^  to  the  rigrht  eye  and 
thfleftto  the  left  eye,  are  called  horaonyraous  or  correspondent. 
Imaffos  on  the  same  level,  and  of  which  the  rig-ht  belongrs  to  the 
left  e,ve  and  the  left  to  the  ri^'-ht  eye,  are  called  crossed  or  hetei^ 
oi),TUi4us.  Tlie  former  implies  impaired  power  of  abduction,  i.e., 
the  eyes  arc  convcrsrent;  and  the  latter  implies  impaired  power  of 
adduction,  that  is.  the  axes  are  diverg-ont.  We  have  also  to  study 
differences  in  height,  t.«.,  vertical  diplopia;  and  the  hig-her  imag^ 
Wiorp;.,  as  before  said,  to  the  eye  which  points  too  low,  and  means 
impaired  power  of  lifting  the  cornea,  i.e.,  the  levators  are  at  fault. 
slower  image  IwUnigs  to  the  other  eye.  Again,  we  are  to  not« 
tlier  the  images  are  parallel  to  each  other,  and  for  this  we  use 

I  as  a  test  a  long  candle  or  a  stick  about  a  fo<»t  long.  The  images 
My  converge  or  diverge  at  the  lop.  The  cause  will  lie  in  rietlec- 
tiooBof  the  vortical  meridians.  We  always  speak  only  of  the  top 
of  the  vertical  meridian.  If  now  these  meridians  diverge,  the 
iniagea  will  incline  Inwanl;  if  they  converge,  the  images  will  diverge. 
The  obUqui  are  thus  submitted  to  pi-oof,  while  to  a  less  degrt^e 

» ttw  same  phenomena  belong  to  the  recti  superiores  aud  recti 
inferiores. 

The  images  are  figured  as  they  are  seen  by  the  patient. 
The  whit<*  candle  denotes  the  image  seen  by  the  sound  eye,  the 
dark  candle  that  set-n  by  the  paralyzed  eye.     (In  practice  it  is 

I  Iwttfr  to  put  a  red  glass  over  the  eyt;  which  fixes,  and  which  is 
.?(?iierally  the  sound  eye,  so  that  the  image  »w\\  indirectly  and  by 
the  i)ai'alyzed  eye  may  be  relatively  more  distinct.  This  sugges- 
Won  i«  not  observed  in  the  diagrams.)  It  is  supposed  that  the 
<»ndle  is  carried  to  the  several  positions  represtmted  across  the 
11(1(1  and  the  shaded  part  of  the  diagram  indicates  the  region  in 

I  ^iiich  double  images  arise — viz.,  right  or  left,  above  or  below. 

Fi^.  r)6  shows  the  double  images  in,  1st,  paralysis  of  the  rectus 
(^t'Oius  oculi  sinistri,  and  likewise  those  in,  2d,  paralysis  of  tho 

'  rectus  internus  oculi  dextri — the  one  being  the  c-ounterpart  of  the 
othtip.  except  that  in  the  former  the  images  are  homonymous,  in 
*^l»plattt'r  they  are  crossed.      If  the  same  figure  were  looked  'At. 


142 


mSEASES  OF  THE  EYE. 


througrh  the  paper  from  its  back  side,  or  were  looked  at  as  refle 
from  a  mirror,  it  would  be  reversed,  and  then  would  represent,  as 
seen  in  Fig-.  57,  3d,  puralysLs  of  the  roctiis  (^xtemus  ocuU  dextri.  i 
4th,  paralysis  of  the  rectus  iiitenms  oculi  sinistri.    In  the 
case  the  images  are  homonymous;  in  the  fourth,  they  are  cro 
The  images  viewed  on  tho  horizon  are  vertical  and  parallel,  wb 


the  eyes  turned  up  cause  them  to  diverge  at  the  top,  and,  if  tur 
down,  to  convcri^e  at  ilie  top  to  a  sligJit  and  pliysiological  degrr 
In  looking  upward  the  r*ectus  superior  predommates  and  causes 
vertical  nuM'idian  to  couvergre^ — henc^,  divergence  of  the  imag^; 
and  vice  versa,  in  looking  down,  the  action  of  the  rectus  infer 
CJUiKt'^  the  jin;)L'""s  t't  cfinvfrtre. 


rio.68. 


Fio.  &». 


Fig.  58  gives  the  situation  and  relation  of  the  images  in,  5th, 
paralysis  of  the  rectus  superior  oculi  sinistri,  and  its  reverse  iu  Fig. 
59  exhibits,  fith,  paralysis  of  the  rectus  superior  oculi  dextri.  It  is 
noticed  tliat  dilferencc  in  lieiglit  (Fig.  .'>8)  increases  toward  the  left, 
and  obliquity  increases  toward  the  right,  the  reverse  occurring  j& 
Fig.  59.    In  both  cases  the  images  are  crossed.  ■ 

In  Fig.  CO  we  have  the  images  seen  in  7th,  paralysis  of  the  rectus 
inferior  oculi  sinistri,  and  reversed  in  Fig.  61  of,  8th,  paralysis 
rectus  inferior  oculi  dextrt 
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In  this  n^ire  a^aiii  thi.*  iinngvs  arc  cnissml,  ami  tlu-y  diverge 
more  wMlely  toward  the  side  of  the  aiFfcttid  musclt-,  and  tht-  obU<iuity 
-diminishes  toward  the  same  aide.  The  figures  give  the  diplopia 
only  in  the  extreme  upper  and  lower  parts  of  the  field,  where  the 
difference  in  height  is  {irreaU^st:  on  the  median  line  it  will  be  less, 
and  at  the  opposite  part  of  the  field  there  will  be  single  vision. 


\  \  '\ 


no.  00: 
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Tn  Fig".  62  are  represented  the  donble  imapfes  found  in,  9th,  para- 
I  Jy^s  of  the  obliquus  sup<;rior  oculi  sini&tri,  where  they  arc  homony- 
mous; and  if  reversed,  as  in  Fig.  G3,  we  have,  10th,  paralysis  of 
oblifiuiis  superior  ocuU  dextri. 

In  these  cases  the  notable  thing  is  that,  besides  being  homony- 
mous, there   is   difference   in   height  and    i-eniarkable  obliquity. 


Fki.  Wi. 


Flo.  03. 


ic  vertical  separation  increases  on  the  side  of  the  sound  eye,  while 
the  obliquity  increases  on  the  side  of  the  impaired  eye.  Paralysis 
of  the  inferior  oblique,  which  is  rare,  gives  double  images  in  the 
upper  part  of  the  flehl,  and  with  difTerenco  in  height  as  well  as 
J  lateral  displacement,  the  images  being  crossed,  which  is  the  fact  in 
ft  case  of  the  writer  who  lias  this  affection,  but  by  most  author. 
IV  a^e  called  homonymous  (see  Trans.  Am.  Opb.  Soc.,  1679, 
',  diverging  at  the  top. 
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Not  infrtMiueiilly  otn'  im;ifce  seems  Lo  be  farther  removed 
the  other.  To  aid  a  patient,  in  describing:  what  he  sees,  it  will  be 
well  to  let  huu  have  a  st^ick  in  each  hand,  and  with  thent  to  haitat 
the  position  of  the  iinngcs.  To  determine  which  is  the  tinje  and 
which  is  the  false  image  is  generally  easy,  because  the  patient  wil 
naturally  fix  with  the  sound  eye.  We  shall  also  be  gtiided  b^ 
other  symptoms  in  deciding  upon  the  faulty  eye-  By  ohseiTing 
in  what  direction  the  least  displacement  occurs  and  the  line  in 
which  the  images  separate  most  widely,  the  erroneous  eye  wfi 
soon  be  detected.  Moreover,  while  a  patient  Axes  on  an  object 
if  the  screen  be  quickly  shift4_*d  from  one  eye  to  the  other,  the  eyfl 
which  does  not  remain  ste;idy,  but  makes  a  slight,  movement  oil 
adjustment,  is  the  affected  one.  Patients  can  by  their  own  sensa 
tions  often  tell  which  is  the  injured  eye. 

For  isolated  paralyses  and  for  some  cases  of  midtiple  paralj*si| 
there  will  be  no  gre:it  difTlculty  in  deciding  which  are  the  faulty'' 
muscles.     WJien  all  the  twigs  of  the  third  nerve  are  thrown  out  of 
function,  wo  readily  i-ecoguizo  it,  because  only  the  rectus  extcmiu 
and  superior  oblique  remain  intact,  and  the  pupil  is  moderately 
dilated  and  there  is  ptosis.    There  will  often  be  slight  exo^dithal- 
mus.     We  also  sometimes  liave  all  the  muscles  of  one  eye  parnlyzedj^ 
and  it  then  stands  immovably  at  the  middle  of  the  orbit  and  tlid 
upper  lid  drops,  while  the  globe  has  a  tendency  to  exophthalmua 
We  also  have  variouscombinations  which  are  sometimes  iniposisibld 
to  unravel,  and  compensatory  elVects  are  sometimes  added  to  thd 
original  complications.    The  above  schemes  of  double  images  will 
often  fail  to  be  realized  and  arc  simply  guides  for  investigation- 
Having  discuss*>d  the  ocular  plirnoniena  and  ascertained  what 
muscles  are  at  fault,  we  are  confronted -with  another  pi'oblem  in 
diagnosis,  \\z.,  where  the  lesion  is  situated:  whether  in  the  orbii  or 
within  the  cranium.     The  sphenoidal  fissure  is  a  favorite  site  of 
paralytic  lesions.    This  o[>ening,  closed  by  a  den.se  fibrous  mem- 
brane, is  chieOy  occupied  by  the  cavernous  sinus,  on  whose  wall  at 
its  medial  side  is  a  fibrous  canal  by  which  the  nerves  enter  in  a 
bundle,  viz.,  the  three  motor  and  the  ophthalmic  branch  of  tho 
trigeminus,  while  the  ophthulmie  vein  passes  out  below  tho  oculo- 
motorius.    An  Intracranial  lesion  may  alTect  tho  nerves  at  the 
base  of  the  skull,  nr  within  the  cerebrum.    We  find  the  trunks 
they  enter  tho  brain  subdivided  into  fasciculi  or  rootlets,  which  ter 
minate  in  nuclei  located  in  the  mid-brain,  and  from  these  nucle 
connecting  fibres  proceed  to  the  cortex.     We  thus  subdivide  intr^ 
cranial  paralj^scs  into,  1,  basal;  2,  fascicular;  3,  nuclear:   4,  sut 
cortical;  and  5,  corticah     Wo  must  have  a  critical  knowledge  < 
anatomy  to  be  ([UJiIified  to  iindei'stand  or  investigate  tho  intricat 
problems  of  pathology  which  now  challenge  our  study. 
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Leaviug'  the  sphenoidal  fissure^  tho  motor  nerves  pass  backward 
iloD^jde  the  sella  turcica,  and  we  find  them  i*aiigre(l  In  the  follow- 
ing order  from  the  median  line  ontward :  The  3d,  the  4th,  the 
Ith,  and  to  the  outride,  the  trunk  of  the  5th,  with  the  j^ii^lion  of 
Gasser  lyin^  on  the  anterior  face  of  the  pars  petrosa. 

It  vould  be  unsuitable  to  enter  <]ei>ply  iiitu  details  in  a  treiktise  on  ophthal- 

Mlog}*,  but  we  want  at  leuHt  iiii  ap]ir(txiiiiut4>  knowledge  of  tli^  place  of  tbt> 

Ifiiioii  if  ii  be  locatt^l  within  the  cranium.    W«  therefore  present  the  follow- 
ing awttorn  real  Ruiniuary — relyin^r  largely  on  iUustratlons. 
A  tronsverBc  eoction  through  tho  frontal  booe  just  l>ehind  the  apices  of 

theotbjte  diacluHea  an  instructive  view  of  the  cranial  cavity,  aeseeu  in  Fig.  M 

ban  hvnle.    It  gire«  a  section  of  the  cavernous  iiiiium-H  and  of  the  internal 

euotld  arteries;  the  tentorium  l>eing  i)re&er\'«d.  we  are  reminded  of  the  im- 

ponauOtt  of  the  du  ra  mater, 

both  111  eupjiortJnK  the  oc- 

dtiitAl  ItilieK,  ill  dptennin- 

iog  tb(^  *.'au»e   of   exudib- 

liuM  and  abscetwes.  and 
I  «kiH«  influeuce,  when  in- 

Auucd.  upon    the   uerve!t 

UMllimJn  tissue  bct;nu6euf 

itelarKi>euve1i>piugi9urfaite 

UKlfwrietratingeepta.  We 

aee&lM)  the  Inrpre  cerebral 

tiBittest.      An(tther  impor- 

(«ii  elementary  fnv.t  of 
,  KlikJi  woiuuy  be  rtMiiindei,! 
liatbettneriul  supply  of  the 
Ibaae  ul    ih»>(   brain.     The 

^WebralH  unite  at  the  pos* 

l«rlor  ed;nJ  of  the  |H>nato 
[(Orni  lUe  baHilar  art«ry, 
[■lul  (liiti  bifarcatett  upon 

fl»  pmra  cerebri  (pedun-  BA'Vi'n'XaL/ "^    '  ^ 

I  dis)  to  enclose  within  tlie  '^^\\  1    ^T  '^ 

offlttiif  Willis  t lie  wirpora 

1  "llil^'atitin     (nuuiiuullaria)      _    .  .  .  . 

_r  I    .,  ,        ,  ,  Fic».  M.-l.  sphenola  sIduw«:  2.  mtenutl  carotid  ftrtery;  8l 

•nil    the    0£iti('    cbiaHUl.   (n/erlormiuclIliUTnt-ne:  4,  uuiUiriujut-ereWUi:  5,  falxccrobrt/ 

»loti(piid6  of  wbi«'h    come 

''I'Uw  interna)  c^krotidH  after  their  i«irmcmH  twiittinii;;  and  in  front  of  the 
wUaNKi  ilie  circle  of  Willis  in  oompleteil  by  the  atiterior  communicatiugarter}'. 
Uavintr  out  of  view  ihe  heiuinpheres  we  limit  our  study  chiefly  to  tho 
put*  About  ami  lyiuilud  tbe  thirti  ventricle.  A  ventral  vl<>w  (see  Vig.  Oo) 
UMpIarsthe  cranial  nerves  and  the  various  ur^ansalnuji;  tliH  iiH>«tiiui  line  as 
^Adthfi  deeu«uuiiion  ot  the  jiyramids.  It  will  1>»^  rome:iiI>erpd  thiit  the  iwrns 
•arolii  lies  upon  the  basilar  process  and  lliat  alony  its  median  line  is  a  furrt>w 
^ttu:  baalliLr  artery.  Fiy.  (k),  from  wliii'l:  iiarin  have  Ijeen  eieiswl,  may  l>e 
&loi](^de  rig.  iVi  to  complete  the  nuntal  picture.  Ve  may  simply 
9'ttt!(itIou  to  the  o[»iic  tracts  which  [mrt  from  e.-u'li  other  at  Ihe  chiasm 
Wfl  \inss  laterally  and  caudad  to  twine  ai:oitiid  the  ctnirn  cerebri  and  lose 
dnfnij».ire-,  in  the  brain  substance.  We  note  the  two  Ueulculate  \>«VV*»  i 
10 
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and  e.  of  which  only  the  external  (laterali  haa  any  oonnection  with  viiJua^ 
(Fig.  05).     At  the  heel  of  the  optic  thalHiuut<,  2'h.  itt  a  nJdns  of  (rrtiy  lumt 
calletl  The  piilvtnar  <Fig.  tl6),  which,  like  its  neighbor  the  external  {{«nicu 
laUi  body,  is  a  primary  visual  ganglion.    The  cross  x  between  ih*  cr 

(Fig.  eS)    denotes   the 
y        \        "l  terior   jierforated    space,    a 

lamina  of  gray  lunt  ter 
pierced  by  suiatl  artwlw, 
which  ts  the  floor  of  thi» 
third  ventricle. 

la  Fig.  U7  from  Jlenli 
we  liave  an  aleoholle  8|m 
men,  t^hovring  the  thir 
ventricle  and  th«  Itetciniilr 
of  the  i;rurn:  the  ttectton 
Iiresenied  a  little  ol>ltqiie1) 
and  t)ie  trartiiit  opttctis  iV" 
in  Iiiriiei]  n^^de.  Tlie  cms 
I^^KfJV      j_  cerebri    appears     near    the 

iiptio  thalamus  tind  \a  out  o(T^ 
just  above  the  pons.  In  1 
f'tuii  wo  distinKniah  tho  \t 
tml  portion  1i,  1wt«a 
cruMa,  and  the  dorsal  i»or-' 
tion  T  or  te^jrmontuni.  Be- 
tween is  a  thin  pant^Moniq 
luyiT,  Sn.  the  Bubslantia 
nigra,  or  ganglion  of  Soom- 
nicring.  In  the  ha^it  of  the 
cru8  are  gathered  thofibr 
forming  the  internal  capdultfl 
which  havocome  down  from 
the  cortex,  lUid  which 
I'liiefly  nintor.  In  the  t€ 
luenruni  the  fibred  are  uio«ti 
_  ly   tfcnw^ry,    )>e«idet»     nucli 

Fio.  BJJ.-UaapnfttiB  Brain  and  Omalal  Nerres.  PoDB  anii  ""*'    *»^"^'    "'"*''*'"■        ^^    "'• 

Mediillo.    I  Ui  .\n,  Tlie  c-ratilal  iK-nrra;  Th.  r>iitk:llinliuuu»;  ohKlCfi  very  ditivUndar  5truc- 

h.  mluitiirT  bodv:  tc,  tuher  ciai>rvuni:  u.  con>*»^aJ''icBiitu  ,  i"      .        >     <  .i  -  ' 

(.maintntllttiitti;"  i*,    [.i-a  i.«^uiauli;    i.    Ititrmiil    Krni.ulolc  turcs.  and  CXtcml-S   Irom   tllfl 

iody;  e.   i>x(<>n]Bl  L-pniciilat.,  b.>dv:    I'V,  j-»i)ti  Viirolii:  pa.  thalamus  to   the  crtn^ing     ' 
iiutvriur  p^nuiixl  <jt  moluUii;  «,  ollvi-;  d.  avum^MU'tt  <'C  au 

irnor  pyraiiiiiiK:  m  nniorinr  eiiiumii  i-r  ii(>iiiiii  f>ni:  <■!    the  pyramids,     it  ifi  nivfrel) 

i-.w>K.iiiim:  ^.  locuspertomiuBpoircicuii; +  (oQUM'i8nrid('>.  "^  convenient  toi>ograpnb 
KMOKiK'nurOassvr:  4- (aotberiKfalcId*^  uuAor  root,  of  tri-    term,    vli.,    the  roof  M  thA 

ba.tis  of  the  cruB.      IMr 

to  the  teguientnm  is  tho  canal  of  Sylvius,  and  the  rtKif  of  the  lalto-r  is  mad 

by  the  corpora  quodrigendnit  and  the  velum  mwluUare  anticnrn  (valvt* 

Vieuei«enhj,    The  iiubptantiu  nigra,  and  cephalad  to  it  the  corfini!  liiibthal- 

nmictim  (Lny's  iKidyi,  and  eaudud   the  ro<l  nucleusof  the  tegnicnimii  area 

aeries  tif  ganglia  locatwl  between  the  crm*ta  and  the  tcgmeutnm.  to  wliich^ 

we  merely  allmle.    The  crura,  iis  «een  in  Fig,  (15,  divcrgo  fn)in  tho  pons  te 

the   thalauii  optioi,  have  a  wlijriilly  fluted  and  iwUtfd  appearance,    and 

enclow!  a  triiuigular  area  called  the  jNM*teri<ir  iwrforuted  space.     At  the  n.\n 

of  this  triangle  wo  have  thn  emergeuc©  of  llie  third  nerves. 
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Oup  hiisiriew*  is  chiefly  witli  the  noular  nerves,  aiul  ft  would  be  natural  to 
eoter  at  once  ti|»tui  n  deHcriplioti  of  t  heir  eon  n>e  and  relations  in  |]i(^itutlulla. 
Wf!  rai)iii>t  iipprecialt*  their  cliaracteriMtic^  and  Ihe  ewntii  whir))  inny  l)np[M;u 
vlifu  Je&ions  aitaitk  tliein.  wiiliniit  acquaintance  with  tlieir  eiivimniiient 
ntid  the  fuiiuiions,  ttu  far  us  known,  of  the  oiv^ih  amid  which  they  are  placed. 
>V«  bHaU  therefore  not  jyo  astniy  if  we  sketch  broadly  the  features  of 
the  mmtuila  and  the  ponH.  For  an  accurate  study  nee  the  article  on  "  Brntn: 
htstolr*'^'."  by  Spitxka,  •*  Reference  HandlxHik  Mwl.  Hciencps"  (Wni.  Wood 
&  t'o..  IKSTl.  The  translation!*  of  (.^liersteinrr  '  and  E<lin{^'r'  will  )he  fre«dy 
used.  Dr.  M.  A.  Starr  ha^  treatt^d  the  snbjeet  in  a  most  liicitl  manner  in  an 
article'  in  tho  'Roferencc  Handbnok  of  the  Medical  ScienecB.'"  Dr.  Stjirr 
ismom  the  severul  iracts  whirU  jfo  throunrh  the  uiediilla  and  enninenitea 
foar:  let.  The  tracts  conneutltig  the  ferebr\ini  and  cerebellum.  They  are 
the  outer  and  inner  thiniA  of  each  pt^,  ami  tln-y  are  to  a  lar^e  extent  lost 
upon  tho  masses  of  ^ay  matter  which  are  iiitertu lulled  with  Them  and 
vicli  the  trousrerBe  fibrra  of  the  pons.     They  also  mokti  up  tho  superior 
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S, — nnK»  frP  thp  Rmin  rnshon  rh-  )    I    I      r -"  i-iT  It)e  optic  TI«rn>«.    Th«  ft-rphrnl  lif*nil- 

I  li  1    '          i!  lo  sIjow  tl;-'  j>-'«t<-rit>r  (I'lMioti  of  IliM  opttc  thatsiiiuii.    T   i  ■     ^ 

luLV<?  br-'-  tlip  f-orprtm  qitailH»^iiilii*.      f^V'.  (.'"rpii*   (wiiicil latum  ', 

eiiqi'ir   ':  lie;  /',  pulvlnnr  of  tin-  ttialAn»i)':   f'h.  c;hlwuna  in?r»i>ru!i  i: 

<>;          ;  '■    -^W-   ftO"*''"*'^"^  Sjlvti:   f w,.  iMitiiri^iiliifi  cerebri;  Cc.  <■■  ■■   i   in- 

■it<  lubrr  fknt-niiin;    .^' iiiriinililnihini;    I.    (mctua  vlfscloHn-  uilu^- 

till-'  oom:  f'jwi.FiitttHAiiiM  pTfiirstftaiiitrHor. 

mild  middle  peduncie«  of  the  oerebelhim.  The  inferior  peduncle  of  the 
rerebt-tlnm  in  eontiniiouif  with  the  cohuiiiis  of  the  cord.  We  aIko  have  in 
the  iJoHfs  flbrefl  pa^iuj;  from  one  heuiispbere  of  the  corcl^cllum  to  tho 
othtT.  The  longitudinal  flhrPH  grow  le<tfi  nnmenaiH  a»  w«  proc-oed  candad, 
Iwiii^  rpduced  to  about  one-tifih  in  volume.  LenionK  in  the  »u[>eriur  and 
middle  }.>eduneleH  of  thB  ei>r(>bL't]uni  are  not  eaitily  Te<!0{pii]c«d,  giriug  rise, 
Uke  tbow)  due  to  cerebellar  di»turl>ance.  to  lo«rf  of  equilibrium. 

In  tite  2d  division  we  have  the  middle  third  of  the  flbres  of  the  pes  or 
eniDta  which  coiu|)Ot(e  the  great  motor  tracts  eomiup  from  the  motor  areas 
of  the  cttrt*.\.  Those  for  the  ana  ami  leR  cro^s  at  the  pyramids  at  the  lower 
»i>  i  "lediilta  and  form  the  lateral  cohimus  of  the  cord;  that  ie,  about 

:..j.d  NervouflOr(ranB,"Phil..  18W). 
•^Btractnre  of  the  Central  Nervous  System,"  Phil.,  1891. 
Vans  A''»rolii  and  Medulla  Obloni^Lta,  Dlairnoeie  of  Local  Lewiona  in," 

.p.r73. 
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rour-llflbs  of  the  ilbree  dtwiitiitalD,  and  the  reiuaimler  cuutiiiue  Btrai^ht  down  i 
the  anterior  columns.     BesideiJ  the  above  fibres  we  hftve  in  the  jwhis  i^{>ccial 
nuclei  for  the  fa^'ia)  (seventh)  anii   hy[Kit;lo!U>al   (twcirth)  ixc-txca,   and  The 
(Ibrt's  from  them  also  decussate,   but  at  hii;rher  levels  than  Iho  pyramids. 
Hence  various  combinations  of  paralysis  of  faee,  tongue,  and  extremities  jire  1 
possible  aoourdltig  to  the  place  of  losion.    The  figtireit  from  Starr  Ulutttrata  j 
these  possibiiitiea  {Figs.  m.  m. 

The  8d  set  of  fibres  \a  the  tract  rt>r  iinisculnr  Bense,  called  the  fillet  or  1 
lemniecus,  and  when  in  ttie  medulla  callc*!  Jnt<*r<i]ivary  tract.  It  oonv4f\-« 
sensation  upward,  and  for  thj»  ivjujon  we  tra<^  it  in  this  direction.  Tbe 
columuB  of  Goll  ami  Hurdaoli  in  the  dorsal  surface  of  the  spinal  eord  t*T- ' 
minate  ut  the  nuch'i  xmciUs  and  cuneatus.  Tlie  fillet  starts  from  these 
nuclei,  and  us  it  gue«  cephalad  tlm  two  bauds  decustutte  at  a  {Mjlnt  above  the 
pyramids  (aonsdrj-  crfwtsinj;  of  Wernicke)  and  enter  the  jxins.  It  beoomea 
ribbun-like,  and  later  a-ssumes  an  L  fhftpt>,  lyinp  beneath  thedceptronsvene 
bundles  of  ttie  pons,  in  front  of  the  fomtatio  rotieularis.  In  the  teguientum 
it  lies  mainly  to  tbe  outer  side  and  roaches  the  cortex,  paaalng  throu^  tb«  j 
caudal  part  of  the  internal  capsule. 

4tb.  The  Bonsory  tract,  which  tnusmits  sensations  of  touch,  temperatur 
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Fh).  «T  (Heolti)  -Ri>!tir  Hair  of  Brain  turned  obliquely  upwarYl-lhi-  pwlMnole  T  tlirlded  ne 
il«  ..rimnce  into  tiw  UwiliiiiiuM  77i..;  li'.  tfie  o\^\\^'  inii-t  turii.il  back.  /.  Olfikctorr  UHrve;  CJf 
kue.'.if  tbL*wri.iu.f(iII..Miii.;  .s/.  «(>iiiin  lucWum;  Ci.a.  Coiw.  cnnimliwiira  anterior  nod  media.  -. 
oonsrtuin  tplnealirlHiKll;  />;■  Iwuiurtot  wrjioraqiiiulrijtemina;  LW*,  uplenhim  of  tHe  corpus  c« 
luituii;  Sii.sulwUntitt  nigra;  iS,  busls;  Cca,  peduncle  o(  Uiu corpor*  iiiauiKiuuuU. 

and  pain  through  tlio  medulla  and  i>r>n8,  is  ill  the  format  io  reticulariR.    TliiJ 
portion  of  the  medulla  and  im.uk  lies  just  beneath  the  frray  matter  of  tb« 
floor  of  the  fourth  ventricle,  behind  the  tracts  hitherto  described.    It  is  miul« 
up  of  nerve-fibres  iwissing  in  thi-ee  dirwtit»n»  :  n.  transversely,  the  commla' 
BuralDbree  of  the  cranial  nerve  nuclei;  ft.  fr..m  the  nuclei  ventnwl.  the  fibre 
of  the  cranial  nervenx.ts  and  arciform  fibres;  r.  lungiindinally.  the  Bcnsory  1 
tract.     The  longitudinal  fibres  can  be  traced  from  the  gray  matter  and 
various  columns  of  tbe  spinal  cord,  through  the  formatio  reticnlaria  to  itr 
Upper  level  in  the  tegmentum  of  tbe  cms.  whence  they  issue  to  enter  th<^ 
posterior  purr  of  the  internal  capsule.    In  tbe  medulla  the  formatlo  relica^ 
laria  of  each    side  is  divided  into  two   purta  by  the  line  of  exit  of  th* 
nerve-roots  of  the  tM-elfth.     The  hiner  part,  near  the  median  line,  oa-j" 
t&ins  the  continuation  of  the  anterior  and  antcm  lateral  cohimns  of  lli« 
spinal  cord,  and  the  interolivary  trat^t  or  leu  '  v  descriUnl.    Tl ' 

outer  iwrt  ooutaiiis  the  seusorv  tract  now  uii  Mon.     In  the  *"'"^ 

twutUTxl^  of  this  outer  jmrt'the  I'.hrM  iMt>-  onvry  impressions  of 
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Idtirli.  temperature,  and  paiu  fmru  thi>  opposite  half  of  the  tniuk  and  limbs. 
Imheoutor  third  of  this  part  hi  found  a  cujuinn  of  jweuhar  etructore  re- 
k^mUliii;  the  anhatJLntia  ^>Iu.tiiir>^>a  of  tliu  posterior  lioriL  of  tlie  Kpiiial  cord, 
unI  in  ihlA  column  t«rniinat«  the  fiVir«>8  at  tht*  setusory  jiart  nf  the  trigeminal 
Derro  which  turn  downward  after  entorinfJT  the  jkhw  Varolii,  and  t«r- 
tuiimlr'  atdilTereut  levels  tii  the  [Hitm  and  medulla  (f^co  Fig.  6A).  Thus  the 
otttiT  jxisitiou  of  the  fonnatio  retiuularLs  euutains  the  sensory  tract  from 
!  fwo  of  the  Muue  side.  It  is  evident  from  the  diag-raiii  that  a  leaion 
ieli  iDfolves  oue-bair  of  the  formatio  rerivularJH  in  the  puiiRand  meduUa- 
»m  produce  an  aiternatin)^  amestbesia,  i.e.,  loss  of  sensatiou  on  one  side 
oftlift  IkxIv  and  on  the  otlier  side  uf  tlie  face  and  liead  (lesion  at  B.  Fig. 
»|  Alternatini;;  aneedtheeia  la  aa  characteristic  a  symptom  of  lesions 
</t  (he  formatio  reticularis  of  the  pons  and  lueduUa.  as  alternating  pa- 
niyifalsof  lesions  in  the  motor  tract  of  the  pons.  In  the  upper  (lart  of 
the  poiu  the  sensory  tract  from  the  face  crosses  the  median  line,  and  hence 
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rAMesUlBBlft. 

» I'^slon  In  the  formatio  reticularis  in  the  upper  third  of  the  pons,  or  In  the 

^CflJ^  oerebri,    wfJl    produce  a  unilateral  anwsthesia  (lesion  at  A,   Fijc-  Dft). 
A  teslon   invnlvtiig   both    halves  of  the  formatio  reticularis  will  produce 
biiateral  B^^nsory  R^nnptomH. 
It  if  evident  that  a  legion  of  any  extent,  either  In  the  pons  or  tnedulla.  will 
Liop\1tably  destroy  one  or  more  of  thejw  four  tracts,  and  consequently  will 
fproduoe  serious  symptoms  of   wide  eitont  and  of   considerable  diversity 
^tarr). 

If  now  we  make  a  aeotion  nnrtnnl  to  the  axis  of  the  pons  through  the 
Idthoftbe  anterior  oorp(>ni  qu/uirig^tuina  (Fitf.  70)^  we  BhaAi  b&Nft  «. 'N\cr« 
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of  the  rootlets  of  the  tlilrcl  nerve  na  they  pather  togi?ther  to  form  Itn  ft«M.| 
Wo  SCO  thiit   they  travereo  and  (surround  n.  roumlfd  hihss  of  reticiilnr  pub-' 
fltnuce  culled  tlio  nnl  tiurIi>uh  of  the  tcKniontiim,     This  body  extends  ceplut- 
lad  to  the  opttctboJamus  and  recoiveMflbrcfl  fmin    the  faiicicnltix  rftntfl»*xu«       ' 
(Meynert's  bundle),  ami  also  counects  with  the  cerebellum  by  itssuperior  ^| 
peduncle.     It  has  nothing  to  do  with  the  oeiil<vmotor  iierv€).     Bolow  and  ^^ 
laterally  ih  theeubstantia  ni^ra  of  Soemmeriiit;,  into  which  run  fibres  fmui 
the  lentic'idiir  nucleus  (see  Fijf.  87),  and  below  that  the  crusta  ftf  the  pe«. 
On  the  median  line  at  JTit)  a  deoussation  of  fibres,  spoken  of  al>ove.  tiaioed 
after  Meynert,  and  below  this  (mother  decuit«ation  nauied  after  Fore).  F.    .\\  , 
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FtO.  70.— CroB  Section  at  rnuilal  F^It:^  nf  Ant.  Cnrp  Quiul.  71».  TtialAiiiiu)  optlcin: 
OorjiuwRrnlciilaUim  miKlinln;  ry/.  l-.itij'ih  Krnii.-iiJotinii  latmk-:  //.  InictUH  opticus; /)>.  i-wi  p^iio 
cmil;  SnS.  »ii)«tuDtta  ulKrn:  .V/j;.  ivj  iiucli*iii4of  rii»- r.-rini-niiini:  Ul.  n-il  (ibmof  Uk-  ociilo-nto- 
(ora«H-v«;  /Vm,  p«^UltcnIiifl>etir|>oriD  roHiiuijillaris:  M.  Mevturfrtf-Mintain  Kki-tPBiiH-iitiiiiicivifrJi.g:: 
Lm.  Icmubcus;  JVwp.  flbn.-n  iu  riirmKtl>>  r.'tl<riiUrij*  wfilp>i  hii%-..  roni*' fmm  Oib  ]hMii-ritir  cHnrnfr- 
waxv  IV.  dOMOoodiiiR  root  i>f  iri>:i>riilntirt:  .^If;.  au>i>.flii<:t:  F\p.  fiii^-'i-'iii'is  l'itiEi"i(liii«Us  |KMlprior;  ' 
Br^n:  Uracblutii  Iroxn  cnriwra  quaitrlKemlnA-,  \>jii,  ntirlt^tK  nf  ■(ih'Hor  i*i>riK>i-K  qiiadrlxvinliu: 
Sqi,  «ulcuRlraiut\-prsuii;  /^a,  sulcus  loDtctUidinsUit:  ;■',  Fwrx-I's  Vfntral  ili-ciinatioin^f  lr-^Di>ntuai. 

/>m  iit  a  [lortion  of  the  llllet,  the  tract  for  muscular  fteniintffin,  and  medial  to  i 
it  /^no/>  JKdicAteii  a  spot  where  (ibrfs  slreaiii  fruiu  tlie  |>osterior  eoiiiuiii!«un'<'| 
iu  tlie  nR*r  of  the  aqueduct   into  tlie  teKUientutu.     This  locality  is  made  up 
of  Hue  arcuate  fibres  pivinR  it  tlie  name  already  used  of  formal  iu  reticularis 
tegmenti,  area  reticularis,  etc.     At  the  extreme  lateral  Kiile  of  the  fitciire  wei 
have  a  imrtion  of  the  thalamus  and  of  the  two  Rcniculate  bodies  Q//,  Cgm.  j 
and  below  is  the  optic  tract.    Below  at  the  ndddle  of  the  flgure  in  the  sulcus] 
ie  a  buiidleof  fibres  c^juiinKdown  from  Che  maiumillary  bodies.  Mef>ially  uexc  j 
the  middle  K^niculate  hotly   its  a   section  of   the  pusteriur  cumniitiu>ure  orl 
hriudiium  conjunctiva;  of  the  corjioraquadriKennna.  and  at  Ifqa  is  it*,  nncleu-il 
deKi^nuted  by  Qti.    Ccphalad  uf  tlie  region  displayed  in  this  itectiun  areother 
li^anglionic  masses,  the  cor^ms  Kubthnlaniicum  (niielenK  of  Luy8,  et-c.),  the! 
I^angliun  habcitula',  the  inammillary  hixUeH.  and  these  Htrnctures  must  be  )eft| 
out  of  cousideratiuu,  as  well  aa  varioutt  buudlett  of  fibres  which  liave  bettu  J 
]ttolate<I  ami  dcscribctl.    Lastly,  it  iiiuHt  be  slated  that  the  walls  of  the  third 
vetitricle,  of  the  aqueduct  and  tho  floor  of  the  fourth  ventricle  are  covered  by 
a  layer  of  gray  matter,  which  has  important  fuDctions.     It  is  conjectured  , 
that  this  Bubstauce  iu  the    third  vdulricle  haa  influence  u[>un  cileep:  wo] 
know  that  lesion  of  the  floor  of  the  fourth  ventricle  ie  a  cause  of  diabetes! 
melJJtus.    The  respiratory  centre  in  the  va^a  nacleud  wiU  not  be  forgotten.  \ 
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section  the  relations  of  the  parts  under  consideration.  The  black  luee  d»>J 
note  motor  Ktnicturee,  iXw  red  lincH  i*eiinitlve  structures.  The  lettering  6i-J 
plAtnH  the  figure,  niid  we  shall  frfKiu**ntly  refer  to  it. 

Another  cut  presenting  the  pftrts  in  fnce  wiU  serve  to  aid  in  loeatiiif;  tbt 
relations  of  tlie  origioB  of  the  nerves  (Knicft). 
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The  third  nenre,  oculo'tnoiarius.  turns  inward  nronnd  the  cms  cerebri, 
njipnini^liini^  ftH  fellow  of  the  oppwite  Ri<ie,  mid  enters  the  brsiu  at  tlie  ceph'^ 
allc  iiiKi  vt^ntiTil  ed^e  of  the  [Kintt  {y«e  Fi^;.  71).  The  fourth  ner\'e  cliiulm  t!ti4^| 
outer  side  of  tliu  orus  and  entern  tlie  brain  at  the  cephalic  and  dorsal  ed^of 
the  iMinii,  It  is  slender  and  exiMt^ed  fnr  a  luntc  course.  The  sixth  follows 
down  the  batitlar  process  and  disapiwars  at  the  caudnl  and  ventral  edge  of  tbo 
p«in».  The  iH'iiriieRS  uf  tlio  oculo-iudtorii  to  each  otiiorat  tiio  posterior  per^ 
ft>rat4*tl  Hpni'o  makes  tlieju  liable  to  be  both  iupUcated  in  a  single  lesion,  Baoh 
HM  a  luiiior  or  heuiorrliago  (»eu  Fig.  6fi). 

We  truce  the  third  nervo  into  the  brain,  and  we  find  It  terminate  fu 
a  group  ejf  nuclei  beneath  the  aqueduct  of  Sylvius  lying  uiwn  the  fibres  of 
the  pfwterior  longitudinal  bundle  (nee  Fig.  71 ),  These  nucii>i  have  lieen  most 
■aooeesfiilly  studieU  and  we  poefetiM  a  probably  lu-curate  ktiowle<lge  of 
their  Individ uiU  funotiona.  Knhler  and  Pick.'  and  afterward  Starr,* 
arruJigt-«l  tlioni  in  tlio  onler  of  their  function,  and  the  rei-t-nt  studies 
ot  Perlia*  and  Siomerliiig*  have  only  slightly  nxHljfled  their  order.  The_ 
naclel  of  the  two  ooulo-uiotor  nerves  combine  to  form  an  almost  regular 

'  Zeitftchrlft  foTlMlkiinde,  P*H1. 

*  Journal  of  Nervous  and  Menial  Piseafles,  May,  1888. 

MJruefe'ii  Arehivf*  Ophth.,  xx%\..  iv..  2H7.  IhmV. 

'  Art'hiv  f.  PHychiatrfo  uud  Nerven  kniiikheiteu,  xiil.,  Supple,  heft,  IMI. 


niNOVVLAR    VISION  AND  ITS  PlSTfrRJtANCKS. 


15S 


Uf:lf  nf  bmuil  tNiMft,  its  fia^ttta)  len^h  nlKmt  10  mm.,  and  it  lies  between  the 
■flilal  porttDii  of  the  third  ventricle  above  the  iuaiiiitiiilar>-  bodies  and  the 
K(rinn  of  the  pfwtorior  corpora  qimdriifeniina,  oi^ciipyiiij?  the  whole  of  the 
floor  of  the  iter  e  terlio  ml  quartern  ventriculum  (aqueduct). 

Tlwre  are.  BccordlnR  to  Porlia,  seven  eluitera  vrhluh  can  be  more  ur  lens 
iwrffvtiv  )iw>tsted  and  arranffed  In  pairt*.  and  there  is  one  *in  the  median  line 
Mumon  Tm  ench  side,  making  eight  nuclei  for  each  third  nerve  (see  Fig.  73). 
()f  tttf  fuirt-d  nuclei,  two  in  frrwit  are  eejmrated  distinctly  from  those  behind, 
irhiflure  iiiorfoloeely  approximated.  Of  the  eaudal  paint  two  are  above  (dor- 
Mi)  ADd  two  below  (veutral).    The  mu«t  caudal,  which  Is  alBO  veDtrai  oomes 
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elf*  to  the  nncJeus  for  the  trochlcarls.  The  fitjrare  from  Perlia  <72>  is  nom- 
^tvi  according  to  tlie  twhtfiiie  of  Knics. '  and  the  nuclei  may  be  placed  in 
t*fi  rows,  ol  which  tho  doiral  are  also  lateral,  viz.,  4  and  5.  See  also  tmt 
of uui»  nuclei  from  Edinp?r  (Fig.  74). 

Ttu*  arrangement  differs  from  that  of  Kabler  and  Pick  *  (see  Starr,  1.  e.)  in 
pladim  tho  levator  palp,  nearer  the  rnedian  lint!  and  cephalad,  and  places  on 
•tieiuwiian  line  tfaeiiuoleus  for  convergence.  The  cloec  vicinity  of  tho  levator 
I^ip.  to  the  rect.  superior  is  not  drHtnrlK-d,  a  relation  abundantly  confirmed 
'relinlpal  experience.  t)ther  parts  remain  the  i»ame.  The  ilonwil  nuclei  arc  for 
thtrpciimMiiM-riornnd  the  obltquuij  inferior.  The  ventral  arc  for  the  rectus 
iWcnm*  and  rw-tus  inferior.     It  iH^een  that  a  very  natural  collooAtion  exists; 

•  Arehivf.  Aufienhellkunde,  xxHi..  44,  1801. 
*Zeit«chnftrUrHe)lknnde.  1881. 
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that  the  group  of  adcluGtors,  R.  int.  (8),  R.  Inf.  (7)  (both  ventral),  and  R.  dup 

(4)  (lursal  and  ovi-rlapplnKi  "**  closely  groai>ed  ami  in  <x>ntacr  with  x\w  c<im 
m«n  nucleus  (8)  for  convf  rgenee.    Tho  Iovalorn,  R.  eup.  (4)  obliq.  inf.  t5(i 
the  deprcfitors,  R.  Lnf.  (7)  and  trueiileurJH  ({))albo  lie  in  i^erieti.     TheiunscleBfa 
tlie  pui>il  and  for  AcooninKKlatkui  ai-e  t<>K«*tl'»'r.  aithough  a  little  nyuirt  fruo 
otherfl,  wbile  nccotiuiiodatioii  and   convergence  take  their  cluM*ly    relate 
I>08ilion».     Uecussation  of  llljreB  of  the  nui;lei  hud  Iwen  noted  by  Cjudde 
and  otherH,  I>ut  KnieB  happily  points  ont  that  the  luoro  accurate  dcficripnn 
of  Perlia  nutliori/es   u»  to  Bay   that  the  doruKsating  fi)in<a  tHdon^  to  th 
nucleus  for  tlie  obi.  Inferior  (5),  and  put  it  in  harmony  with  the   nucleus  < 
the  trochlearis  of  the  >aine  i^ide  w1ii>t>e  nn>t»  liave  loii^  been  known  f  o  or 
(n  the  velum  Ukedullare  anterltib  (valve  of  Vieuiieenfi).    Thert^fore  the  rwtl 
lauwles  of  the  ri^'lit  Hide  s^i  their  impulse  from   the  nuclei  of  the  sanie  »i<l 
of  the  brain,  but  the  obliqul  of  the  right  side  take  their  inipvilse  from  thai 
opposite  «iile  of  (he  brain,  and  vicis  term.    Hence,  if  u  leeion  involve  all  tli«l 
nuclei  of  tlie  lipht  Imlf  of  the  brain,  the  paralyzed  luuscles  will  !>*•  tUl  ihel 
recti,  the  pupil  and  acconuuodatton  on  the  sauie  side,  but  the  inferior  ob* 
lique  of  the  opposite  aide.    The  trochlearis  of  the  other  aide  might  or  lui^bt 
not  be  imral>^e4]. 

Something  further  must  be  said  respectingr  the  conneotlnfi:  nbre&  The 
nuclei  nrc  ititnated,  ivs  has  l>een  itaid,  upon  the  posterior  longitndlnHl  bnndlff 
(see  Fig.  71,  Edhiger).  and  Perlia  (I.  c,  p.  302)  fiignaltzcs  a  tangle  of  fthres 
whieh  luings  like  a  web  aljove  the  whole  group  and  (ipiNi>  out  latt^rallfj 
into  the  imotei.  Neitr  the  raphf^  they  hicHiie  ventrally  beneath  the  piM 
terior  longilinlinal  bundle  ami  turn  eephnlad  in  curvet^.  Approaching  tin 
third  ventricle  they  benil  around  the  pe^luncleN  anil  are  loKt  in  the  miIi- 
stantia  reticularis.  We  thus  have  two  seta  of  connecting  fibres,  one  sagit 
tal  and  cr>ar»*e  (8p)t7.ka)  an<i  a  Hner  Ket  coming  mure  or  Less  vertically  fruo' 
the  gray  matter  of  the  wall  of  the  fourth  ventricle. 

Perlia  alwjcallsattentinn  tflolTshootj*  from  the  intcrpoduucnlar  transvenej 
coiuuii8!<ure  of  Hult  and  (4udden,  leaving  theoptic  tract  in  the  anterior corpor 
quadrigeiniua  uml  ilt'sceiiding  to  wiiiil  around  the  outer  surface  of  the  era 
to  enter  tho  hiu^e  of  the  brain  alittle  in  front  of  the  ocnio-motor  nerve.     On4 
branrti  ol  this  bundle  goes  to  the  nuclei  of  the  anterior  root  of  the  3*-l  nerv< 
and  another  branch  traverseB  the  mi<ldle  of  the  luiclear  gmup  to  gain  tli4 
nu<-:Iei  of  the  tnjchlearia  <L  c.  p.  SOT).    These  connections  establish  relation 
between  the  optic  tract,  the  tubexcnla  qiiadrlgeuilna  aiiteriora.  and  theiui' 
clei  of  the  ocular  muticlee.    Such  an  arrangement  explains  GraefeV  ca«c  (t8V 
in  which,  with  paralysis  of  all  the  extrinsic  muscles  of  the  globe,  the  r«uctiui] 
of  the  pupil  to  light  wa«  destroyed,  but  its  reaction  to  convergence  and  aa 
eoinmodation  remained.    The  recogniiion  of  a  special  centre  for  convergenc 

(5)  and  the  existence  of  longitudinal  llbreson  the  floor  of  the  fonrth  ventricl^ 
which  {-i^mntK^t  theniicleiof  the  third  (Kdtugcr,  Hpit7.ka),  nialvc  it  ciejir  ^^llyj 
contract  Ion  of  the  pupil  may  fail  to  in-cur  under  fei-ble  stimulus  of  imiuiire* 
optic  ner\'e fibre}*,  hut  may  occur  with  convergence  ;  and  that  convergence  ii 
a  more  efTicient agent  than  accommodation,  a^  can  be  esi>eriiuenuilly  pruvedJ 

•lust  behind  the  tM>nIo-motor  nest  of  iniclei  is  found  that  for  the  frocA^ 
learig.  1 1»4  root  fibres  unlike  those  of  the  third  mount  upward,  enter  the  \'dtuit| 
medullare  (valve  uf  Vteussens)  and  dccus»ile  almotft  if  nut  quite  completely^ 
m  that  the  nucleus  for  the  right  auperlor  oblique  musclo  lies  on  the  left  in<la 
of  the  median  plane  and  viver^rita.  We  thus  have  the  origin  of  each  obliq-ia 
muscle,  both  iufertur  and  sui>erior,  located  ocrosB  the  median  line  of  theeyi 
designated— a  singular  Imrmony. 
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tSenncleusof  thesixth,  thn  abrin'-ens,  1mi*  iK'neaththeJlfior  of  tbe  ventrirlo 
■Iftboat  ito  iuiili1lt%  and  the  llbrea  go  down  thrtm^^ti  the  IkkIv  of  tlie  iMm»  (u 
■ppmr  at  its  amUttl  od(?e  {.s«e  Fi^.  (Vi  lUid  71).  Between  the  abUtieens 
nucleus  uutl  that  for  the  tiiterual  rectus  U  a  coanectjiig  bundle  of  lltirtw  which 
SKDierling  daiiua  ban  not  been  uuutouiiuuily  deuioustratcd,  but  which  on 
d^nififtlt'videiiee  indisputably  exists. 

Besides  the  relatioim  now  dcKcribed  we  takd  note  of  another  important 
(kti,vi£.,  that  the  abtlucens  nucleus  is  included  in  a  bend  of  tJie  tlbreH  uf 
tite  [ncial  nt'r\-e  at  the  point  called  the  knee  iFi^f.  TI).  Indeed  by  «onif  the 
bcul  is  said  to  have  a  nucleus  of  ortjrin  at  or  near  the  nucleuinor  tlu*  ubdu- 
(wa  while  Spitzka  says  it  receives  an  accession  of  Hbres  from  the  ]>oHl4>riur 
riKioiila.s  (tlio  tong^iiudinal  bundle).  The  phLce  of  this  remarkable  relation- 
ihifi  is  deuotiil  by  u  Bliyiit  bulife  on  the  floor  of  the  venlriule,  the  eiuinentia 
j  Uk*.  At  this  |K>int  ori|;inate  those  llbres  of  the  facial  wlitch  supply  the  or- 
biciiluisaud  frontal  uiuscles,  and  we  are  enabled  to  understand  liow  some- 
Untcsonly  the  lower  facial  branches  luay  be  iiijure4l.  as  huppeus  in  bulbar 
[i&Uy.  because  only  the  lower  (eaudad)  nucleus  is  involved — while  tlK*orbieu- 
UrUiaii|HLretl.  On  the  other  liaiid  Birdsjill'  ob«erve<l  ophthaliuoplepia  ex- 
T«nM  ill  which  the  excitability  of  the  orbicularis  and  fnmtal  uuiscles  was  iin- 
paifHi.  This  tallies  with  the  remark  of  Spltxka  as  to  the  accession  of  fibres 
'  ilK-rratil  from  them-ula motor  nidus"  to  the  facial  frnm  thejKWterior  fusci- 
mills,  and  with  Menders*  experiments,  wIh>  hK-atctl  tb<M>irntar  facial  nucleus 
In  llie  posteritir  part  of  the  third  rnieleus ;  in  this  he  coincides  witli  Kei<h- 
Unv,  ihb^.  This  hiteresting  relation  teaches  us  the  impulse  to  the  act  of 
wiufciu^.  We  must  also  l»ear  in  uiiiid  the  seuaory  reflex  for  the  action  of  the 
orhituljiris.  as  shown  in  winkliiK'  a«<l  blepharospasm,  which  brings  us  to  the 
fifth  or  (Wj/*»mm«j». 

Tbellftli  nerve  iH  both  motor  ami  sensory,  but  we  are  chiefly  interested 

fnlU  Miiisory  portion.     Its  nuclear  origin  is  very  extensive.  ]>articularly  In 

Ihe  icnsrjry  jKirtion,  and  ils  oritlins  are  both  widely  separated  ami  rtMUOte 

'mni  ilie  rtMjts  of  other  ner\-es  ;  tlie  nearest  beinu  those  of  the  funrili  iiiid 

♦hOi.    Trncinjfit  from  the  surfaceof  the  pons,  which  it  enters  at  about  its 

^ildleind  remote  from  the  mHliati  line,  its  sensory  ro^it  iNiwes  backward 

Ifuvard  to  some  snmll  groups  of  cellslying  beneath  thelloorof  the  f^Mirtb 

cle  known  as  the  middle  nucleus.     The  majority  of  the  fibres,  however, 

("m downward  tlirou^h  the  [tons  and  medulla  under  The  name  of  the  aa- 

InadiDgroot.  bein(fdescril»ed  as  starting  from  all  levels  aU>ve  the  cervical 

|>piiuJ  rord  iu«  low  us  tlie  second  cervical  nerve,  and  teruiinatin^fin  along 

F  wJninti  of  pray  matter  which  Is  continuous  with  the  ^Intinous  substance  of 

jjiie  posterior  bom  (the  pray  tubercle  of  Rolando).     Another  portion  of  the 

ir>'  root  (deseeiidini;)  iiiiiy  bo  traced  upward  from  the  level  of  the  mid- 

ncleus  OS  hif<;h  as  the  upper  parr  of  the  corimra  ((uadrigemino,  wtie-re 

^sy arise  from  larpe  round  nerve-cells.     They  lie  external  to  the  aqueduct 

of  Sylvius  and  are  arranged  in  the  form  of  a  crescent  (see  Fig.  71).    These 

|flbr«j  i„ay   1,^  implicated  In  affections  involving  the  ocular  nuclei.    The 

f''W)ority  of  the  fibres  of  the  motor  root  arise  from  a  nucleus  near  to  and 

lltivideuf  the  middle  sensory  nucleus  <see  Ftp^.  71  and  72).     Spitzka  givt^ssix 

|7w>tiitn  Ttie  trigeminus,  wliile  Magnus  indicates  four.* 

Followlut,'-  the  special  puriKises  of  an  ophthahnic  inquiry,  we  tonch  incl- 


'  Journal  of  Nervous  and  Mental  Disease,  Feb.,  1887,  p.  6B. 

■Berlin.  Klin.  Wochen.,  1887.  p.  013. 

■BeeRdinger,  p.  2trii.  Am.  1*^1.,  also  Obersteiner,  p.  3Ud,  Am.  Kd. 


Jof  the  mouth  canse«  tnorenient  of  the  upper  lid  '  areaccounted  fo 
aiMinning  an  iibnornml  connectian  l>fiwe(>n  tlio  fnoinl  nucletie,  the  uppet 
aleus  of  the  hyptiulussui..  ami  the  motor  oculi  at,  the  ppot  referred  to. 


>  See  Mtchel.  JahrMbericht,  1893.  p.  SSi-aud  Htibbel,  Arcti.  of  Opht 
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We  may  dwell  no  longer  upon  th(>  ixinn  nntl  medulla,  hut  now  state  what  is 
held  as  to  tliac«rWc«y  represontaiion  of  the  cx^uUir  motor  nwves.  On  tlii* 
point  oar  knowledge  i.i  nut  prefi.se.  Expt^rimentent  bave  reached  dilTereat 
inclusions.  Hills'  glrosa  luinuto  diasrara  of  the  iwiNirutc  subdiWsions  of 
the  luotor  region  founded  chielly  tui  theronchndoufiof  Ilorsley  and  Sehoefer. 
They  denidp  u|>imi  theueMiud  frontid  convolution  qu  the  area  for  movement 
of  the  head  and  eyes.  Ferrier  concurs  with  this  view  and  al»o  adds  the 
aiigiiltir  t^.vus  and  etijwrior  teiii{M)ru-Kphcnoidnl  convolution  &»  capable  of 
the  panio  effect.  For  details  see  Mills,  L  c,  p.  23ii.  Others  quote<l  by  KnicH* 
fix  upon  the  lower  jmrt  of  tbH  parietal  lobe,  alKO  upon  the  viflual  area  nf  the 
occipital  loix'.  etc.  It  is  clear  that  irritjttion  t>f  a  ]arge  portion  of  the  cortex 
will  excite  ocular  movenient-s.  Ami  this  is  what  we  uii^ht  expect,  knowing 
that  noif>««,  a  touch,  a  flash  of  light,  will  make  ub  turn  our  eyes  to  tlie  ex- 
pecteil  |>oiiit.  It  iato  )>e  notetl  tliiitall  cor- 
tical stiniulation  giveg  riset*!  conjugate  or 
associute  movements  of  the  eyes,  i.e.,  to 
binocular  vifiuuldiretTliun,  never  to  isolated 
movetnents  of  one  eye.  For  the  levator 
palpebrm  a  special  arcA  In  ctninied  at  tho 
lower  part  of  the  ftarietal  convolution,  near 
the  upper  facial  and  the  liypitglotusal,  and 
that  it  controls  the  opposite  eye.  Bnt  wn 
cannot  set  apart  any  definite  area  of  tlio 
X  a»  dominating  eye  movements  as  w« 
for  tlio  hand  or  thumb,  etc.  Knien 
fl.  c.)  very  ably  discnsRes  all  the  known 
factH  aiul  concbuleti  that  we  must  assign  to 
the  visuid  area  the  directing  i>ower  for  all 
intentional  or  voluntary  movements  of  the 
eyet).  while  to  the  nuclei  come  fibres  from 
almost  all  parts  of  the  eurtex,  exciting 
purely  n-flex  movements.  Fig.  73  (Starr) 
gives  the  Utest  armugement  In  condensed  no.  ta. 

form . 

8uit-*:nTticnl  UftionM  an-,  of  course,  possible,  and  W(»  have  fioinevhat  more 
dellnite  knowledge  about  them.  In  For^terV  <liagrani  (Pig.  7(1),  giving-u 
horizontal  seetiiin  jufit  dorsad  of  tho  third  ventricle,  we  have  a  spot  cephalod 
the  knee  of  the  internal  ca|isnle  markeil  eye,  at  whieJi  lesioris  will  affect  eye 
moreuients.  Again  (V/^  marks  tho  place  where  the  optie  riuliution  comes  in 
from  the  occipital  lobe  ;  here  is  thesjiot  where  liemiano^isia  iiuiy  bepnHlu<>ed. 
Coming  farther  down  the  tract,  in  the  ])eduuele  we  come  upon  a  »\tot  where 
a  lesjon  will  cause  hemiplegia  of  the  opposite  «ldc,  and  {taratyslsof  tbeocnlo- 
motor  nerve  of  the  side  ut  the  lesion.    ThlN  point  Is  one  to  l>e  specially  noted. 

If  the  oculo-motor  paralysis  does  not  include  the  pupil  anil  tho  cili«r\ 
muscle,  iho  lesion  will  bo  in  the  peduncle  and  rather  small.  If  these  nuclei 
are  included,  the  locfon  will  be  at  the  liose,  or  so  large  aa  to  affect  tlie  thinJ 
Tentrii-le,  where  the  pupillary  and  ciliary  nuclei  are  found.  One  c«*ie  is  given 
where  right  hemiplegia,  imralysis  of  face  and  tongue,  and  total  paralysis  of 


'**  Cerebral  TxKralization/*  Trans.  Congress  Am.  Fhyeiciaofl  and  Surgeomi, 
vol.i..  p.  219,  is«s. 

*An!biv  f.  Augenheilknnde.  xxUi.,  1,  32,  ISOl. 


mSBA8SS  OF  THE  BYE. 

UtiDtor  ticcurwKl  from  a  buiaII  lesion  at  the  ver>"  e*id  "f  ll»*  I**" 
iner '). 


B. — By  what  has  been  set  forth  in  anatoiay  an 
,^M7^  itiuch  has  been  done  to  aid  in  making  a  clinical  di; 
nosis,  and  wm  may  now  consider  the  i[iiestion  fi*oni  this  stand) 
point.  Orbital  paralysis  will  be  fairly  assumed  in  the  pivseuc 
of  tumors,  injuries,  abscesses,  or  periostitis  in  the  orbit.  Tlie 
same  is  true  of  teuonitts  and  hemorrhage.  The  eyeball  mas 
of  course,  be  proniinont,  and  pain  in  pushing  it  back  is 
iiiiftortant  si^n.  Should  the  inferior  obli(|Ue  escape  while 
other  muscles  are  paralyzed,  this  is  explained  by  its  anatomic 
cal  origin.  On  Die  other  hand,  paralysis  of  the  inferior  ohliiiue 
with  paralysis  of  the  sphincter  pupillre  and  of  accommodation 
is  explained  by  a  lesion  of  the  motor  root  of  the  ophthalmic 
g:anj?lion  (radix  brevis),  which  supplies  the  parts  enumerated. 
Congenital  absence  of  muscles  has  been  reiwrted;  wiiile  most  cou- 
genital  paralyses  are  nuclear.  A  peripheral  or  rheumatic  paraly- 
sis is  dilTlcuIt  to  prove,  yet  wc  cannot  always  make  a  better  di:ig* 
nosis.  We  have  already  spoken  of  lesions  at  the  spbenuidal  Ussii  ~ 
wluch  may  impair  all  the  nerves  here  passing  and  may  even 
vol ve both  eyes.*  Symmetrical  paralyzing:  lesions  in  both  orbits i 
recorded.  Graefe,  1864,  reported  schimis  in  each  orbit,  Scotti 
^'rummata  in  each  orbit  of  a  child  ftve  j-ears  old.  How  the  opt 
nerve  may  escape  when  tlie  nerves  at  the  sphenoidal  fissure ; 
perhaps  all  implicated  is  explained  by  the  separation  between  the 
respective  foramina,  tlie  former  above  the  clinoid  process  of  ti 
sphenoidal  wing,  the  latter  lying"  under  it  and  covered  by  the  edge 
of  the  tentorial  portion  of  the  dura  mater,  as  it  surrounds  tl 
crura. 

Basal  J'drafysis. — To  make  such  a  diagTiosis  probable,  wc  int 
have  all  the  branches  of  the  thu'd  implicated,  because  inlegnty 
the  pupil  and  accommodation  transfei-s  the  lesion  to  the  nuclea 
variety.  Again,  tlie  loss  of  the  sens'!  of  smell  is  in  favor  of  a  baa 
lesion,  although  not  with  certainty,  because  that  too  may 
nuclear.  Optic  neuritis  has  about  the  same  relative  value;  its 
origin  may  bo  both  basal  and  cerebral.  Recurrent  paralysis, 
especially  of  all  the  third  nerve,  is  almost  certainly  basal.  It  hap- 
pens most  fit^quently  among  young  subjects.  The  periods  may  be 
within  a  fetv  weeks,  or  months,  or  at  longer  inter\'als.  It  toe 
place  five  times  in  a  girl  five  years  of  age  who  was  under  ray  car 
Tlio  duration  of  each  attack  may  be  for  a  few  days  or  for  weofe 


' "  Die    ursMchlichcii  Moiumite   der  Angenmuakel-lAhi 
baden,  1880.  p.  :JH;J. 

» Arcjliiv  lur  Augenheilkunde.  WJ.,  P4.  1878. 
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In  most  cases  Ihcre  is  headache  (migraine).    Tlie  two  cases  wheiv 
an  autopsy  was  inaile  disclosed  in  one  an  exudation  and  in  the 
oilier  tubercular  de|M>sit  about  the  stem  of  the  oculoniotor.     Both 
(wli-smay  be  involved,  and  Graefe  report^^d  five  cases  of  paralysis 
of  ail  the  eye  muscles  of  both  sides  with  complete  recovery;  he  bc- 
lit^ved  them  to  be  basal  and  from  cold,  but  about  this  locati/.ation 
tliere  may  be  a  doubt..    An  enumeration  of  the  causes  <>f  basal 
jwnilysis  will  throw  some  li;2rht  on  its  diuj^ttosis.    Their  enumera- 
tion IS  borrowed  from  Maulhner,^  whose  treatise  on  this  topic  is  the 
11)061  complete  in  existence  and  suntniarizes  what  is  known  at  the 
present  time.    They  are,  (1)  iiemorrliajires;  {'^)  circumscnlwd  pachy- 
mpningitis  about  the  nerve  trunks;  (3)  meuingritis,  both  simple  and 
ttilMicular,  and  this  often  in  eliihlren,  sometitries  jrettin;^  well  and 
at  other  times  ending  fatally;  it  luaj- also  ho  of  traumatic  origin, 
and  the  prognosis  in  all  cases  is  serious;  (4)  abscesses,  especially' of 
otitic  orijirin;  (5)  aneurisms;  (0)  arteritis  obliterans,  which  impairs 
thonulriiion  of  the  nerves,  and  is  often  syphilitic;  (7)  neoplasms, 
wchidinff  specific  growths  compressing  the  ner\'es,  and  sometimes 
filling  their  foramina;  (rt)  idiopathic  lesions  of  the  trunks,  viz.,  a, 
uUvrstitial  neuntis  and  penneuritis  of  tubercular  or  gummatous 
character;  6»  lymphomatous  swellings  in  cases  of  lymphomatous 
disease,  an<I  c,  griy  degeneration  consequent  upon  nuclear  disease. 
We  must  study  collateral  symptoms  carefully  to  form  a   prob- 
al>lo  judgment,  such  as  variations  in  temperatui'o  and  other  signs 
of  inftammation — the  histoiy  personal  and  hereditary' — not  only 
tilt  presence,  hut  tho  absence  of  other  cerebral  disturbances.     For 
mple,  tumor  in  the  brain  may  caust?  nervt;  trunk  lesions  as  well 
l(Ht  the  base,  either  by  stoppage  of  the  ventricles  and  internal 
Mrocephalus,  or  by  pressure  reaching  to  the  base,  e.g.,  paralysis 
of  light  sixth  reported   by  Nothnagel  from   tumor  in   left  lierni- 
spht'iv.    But  crossed  paralysis  of  the  third  witli  hemiplegia,  or  with 
Jieniianopsia,  brings  us  to  the  crus,  and  if  the  other  oculo-motor  is 
fiiibsef|uently  paralyzed,  we  may  be  sure  that  the  lesion  is  in  tho 
^ciiiily  of  the  crura  as  the  third  nerves  eriter  the  pons.^    Anfes- 
^«6Ja  or  irritation  of  the  fifth  is  not  a  distinctive  sign,  it  may  bo 
I'flsuil  or  pontine.     But  anaesthesia  may  come  from  a  lesion  higher 
up,  viz.,  in  the  internal  capsule  at  its  caudal  part. 

It  is  impossible  within  suitable  limits  to  elaborate  this  topic;  we 
can  only  call  attention  to  the  tokens  from  the  olfactory  nerve,  tho 
optic  nerve,  the  auditor^-,  the  facial  nerve,  and  to  careful  analysis, 
not  only  of  what  muscles  are  at  fault,  but  of  all  other  symptoms, 


*  "Die  iirvflchlicheii  Mutiietite d«r  Aii(;eniiiU8ke1-Ln.hniun^pn."  I88fl. 
*8«n  HiialyRlH  of  one   Iniiulred  and  fifty  enecs  of  brain  syphilis  with  eye 
esinns,  and  autopsies,  by  W.  Uhihoff— (iraefe.  Archivf.Oph..  B.xucix.,  Abth. 
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whether  general  or  cerebral,  which  may  bo  used  as  clues.  The 
rapidity  of  onset,  spasms,  tlie  dejjree  aud  locatiuu  of  paui,  will  ill 
be  considered.  Neoplasms  usually  cause  slowly  progivssive  syiu])- 
Loms.  Yet  this  is  not  always  true,  because  lime  may  hv  retiuiret]  li.> 
develop  disturbance,  and  periods  of  repose  and  afjjjrav.ition  iiiuir 
occur.  Hemorrhages,  embolism,  and  softening  have  their  ovi-n 
features. 

Nuclear  paralysis  has  certain  characteristics.  It  is  sometimes, 
sudden,  is  usually  slow  in  attack,  and  aifects  successive  musclesjg 
they  may  for  a  time  act  well  and  give  out  as  the  examination  pr 
ceeds;  the  alFcction  is  often  incomplete;  is  apt  to  be  worse  at  night 
or  when  fatijjued;  it  may  bo  unilateral  or  bilateral;  usually  ther 
is  no  pain,  yet  pain  may  bo  severe.  A  very  significant  symptoiij 
is  soumoleuce,  and  a  most  important  sign  is  uon-reccgttitiojt 
double  images.  AfTection  of  the  extrinsic  mus(;lesiscalk*d  ophtbal 
moplegia  externa;  of  the  tutriusie  muscles,  the  pupil  and  accotu<J 
modation  being  paralyzed,  is  ophthalmoplegia  interna.  The  dila 
tation  of  the  pupil  may  be  moderate.  If  one  nmscle  after  anothe 
fall  a  prey  to  paralysis  we  may  consider  the  cause  basal  by  certai^ 
correlative  symptoms,  but  it  may  also  be  nuclear,  and  if,  for 
auiple,  the  muscles  animated  by  the  ocnlo-motor  on  one  side  ar 
involved  at  the  same  time  with  the  trochlearis  of  the  other  eyi 
we  know  this  is  nuclear.  Tlierc  may  be  double  ptosis  of  nucle 
origin;  single  ptosis  may  be  cortical,  fascicular,  or  nuclear.  See" 
Gowers.'  Ptliiger^  reporis  .a-casu  of  double  trochlearis  paralybij 
with  partial  paralysis  of  both  oculo-motors,  duo  to  iufluenza  or  grij 
Among  oculo-motor  nerves,  the  right  inferior  oblique,  myosis 
botli  sides — abatetl  pupillary  action  both  to  light  and  convergence 
paresis  of  accommodation  both  sides — these  lesions  must  be  nuclear 
Paralysis  of  convergence  without  impairment  of  associated  movd 
meiit  to  the  right  and  left  is  reported  by  Strauh.'  I  have  rq 
cenlly  had  one  such  case.  Seggel  *  reports  mydriasis  of  on 
eye,  tliere  being  no  i-esponse  to  light,  but  contraction  upon  cob 
vergence  and  accommodation,  and  no  impairment  of  sight.  Da 
feci  of  levatores  palpebrarum  and  of  both  superior  recti  of  coi 
genital  typo  must  be  referred  to  the  nuclei  (see  Gowers,  1.  c.TJ 
Graefe*  reported  a  case  of  a  man  with  paralysis  of  the  six  externa 
muscles  of  each  eye,  with  good  accommodation  and  normal  pupils 
this,  of  course,  was  nuclear.  Paralysis  of  either  the  thii-d,  sixth,  t 
seventh  with  crossed  hemiplegia  signifies  hemorrhage  into  the  pon^ 


'  •'Disettsert  of  ilie  Nervous  System."  Am.  ed-.  p.  61W.  1888. 
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M  tht'  lesions  be  in  tlie  upper  half  or  the  pons  facial  palsy  may  bo 
on  tlie  saiiiit  side  with  body  palsy.  The  facial  and  sixth  are  sorne- 
ItmesallccleU  tc£;ether  on  tUcsido  opposite  to  tlio  limbs.  The  face 
and  limbs  palsied  on  the  same  side  and  the  third  on  the  opposite  sido 
[loiDts  to  the  cms.  Tliero  may  bo  a  lesion  so  small  that  the  nerves 
«scape.* 

Lesion  of  the  abducens  nucleus  with  or  without  hemiple«;ia 
dainagrs  not  only  the  correspond iujir  n.'ctus  extornus  but  also  the 
issocialed  rectus  intemtis  of  the  other  eye,  causing  coiijuyate  de- 
vialioH.  This  subject  will  be  dealt  witl»  more  at  length  when 
speaking  of  cointcal  lesions,  which  also  cause  this  symptom. 

Gowers  relates  paralysis  of  elevatore  of  both  eyes  by  a  tumor 
on  llie  middle  line  of  the  fourth  ventricle  just  behind  the  velum 
iKwFlg.  73  from  Pcrlia  showing  the  vicinity  of  the  superior  recti 
and  infifpior  obliipie  nuclei). 

A  rase  seen  by  Dr.  Starr'  and  later  by  myself  is  instructive. 
Tliesymptoniswcre  temporaiy  conjugate  deviation  to  the  left  side, 
analgesia  of  left  face  and  of  right  half  of  body;  ataxia  of  right 
limbs  without  paralysis;  he  staggered  in  walking,  had  to  be  very 
Ciutious  in  going  down  steps;  contraction  of  left  pupil,  pai'alysis 
of  fcft  irochlearis,  anaesthesia  of  left  cornea  and  beginning  damage 
to  its  epithelium;  urine  sp.  gi'.  1040  anil  contained  sugar.  These 
stg-ns  phiceil  the  lesion  in  the  left  sido  of  the  tegmentum  where  the 
superior  peduncle  of  the  cercbelluni  comes  in  and  near  the  trophic 
cetitrc  of  the  Hfth  nerve,  very  dorsad  and  extremely  small  (see  Figs, 
fi^and  1\).  It  touches  the  trochlearis  nerve  after  its  crossing  and 
for  a  tunc  stinmtatcd  the  left  abducens,  thereby  exciting,  through 
Itsconnection  with  the  opposite  rectus  internus^  conjugate  devia- 
tion to  the  loft.  Tlie  irritation  of  tlio  pupillary  nucleus  had  per- 
sistetl  on  the  left  sido.  Tlie  diagrams  show  the  various  possibilities 
*>' sttisory  disturbances  due  to  the  peculiar  and  interesting  course 
taken  by  the  various  sensory  tracts.  Small  liemorrliagesand  very 
liffiitpd  lesions  are  possible  in  this  region  because  the  arteries  are 
^all.tUcy  supply  very  small  territories,  and  do  not  inosculate  with 
each  other.  They  are  technically  "terminal"  vessels.  A  fact  of 
toipoii^mce  IS,  that  the  nuclei  for  the  ciliary  muscle  and  for  the 
J"sare  supplied  by  a  special  arterial  branch  which  has  no  rela- 
tion with  the  region  in  which  the  other  nuclei  are  found.  In  this 
'act  lies  an  explanation  of  some  cases  of  isolated  paralysis  of  these 
ffroups. 

Mauthner  collecta  a  aeries  of  instructive  cases  (1.  c.  pp.  311-328). 
I  See  also  Gowers'  Lectures,  1887,  Manual,  1888. 


i«. 


^  Pot  illuft ration  of  «uch  lesions  with  autopsies,  ace  UhthofT — Qraefe.  Aruh. , 


'  ReiK>rt «1  In  full  bv  Dr.  Starr  in  JV.  V.  Medical  U«K>rd,  Feb.  \U\i.  \WJ^. 
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The  complications  may  be  loss  of  smell,  wliicU  is  rai-e 
sight  due  to  oixtic  atrophy  and  often  syphilitic;  both  the  motor  and 
the  sensory  portion  of  the  trigeuiiuus  may  suffer,  most  frequently 
the  iatter;  facial  or  hjpoglossal  palsy;  bulbar  paralysis,  progres- 
sive muscular  atrophy,  deafness  may  co-exist.  The  sutTerings  o( 
ihc  poet  Heine  belonged  to  nuelear  palsy.  Graefc  called  attentioQi 
to  ani£stht>sla  of  the  face,  vvhilt;  on  the  other  band  extreme  neural 
gia  ma}'  co-exist,  and  insanity  sometimes  occurs.  Locomotor  ataxy, 
hemiplegia,  hemiataxia,  hcniiana?sthcsia,  and  general  paresis  ma; 
take  place. 

Galozowski  and  Duchennc  have  seen  cases  of  bilateral  paralysis 
of  the  third  and  of  the  sixth  in  spinal  disease.    Lesion  of  the  sixth 
the  most  common.     Unilateral  lesions  are  common.     lu  spinal  casefl(j 
the  paraly.sis  is  likely  to  l)e  incomplete  and  not  to  be  pernianen 
No  other  sign  of  spinal-cord  disease  may  occur  for  a  long-  time,  and 
the  eye  symptoms,  while  unsupported  by  others,  will  remain  of 
doubtful  signiHcancc.     The  motor  nerves  of  the  eye  often  become 
iiuplicatcd  at  a  late  stage  of  spinal  disease,  and  then  the  lesion 
not  transitorj',  but  permanent.    Implication  of  the  optic  nerve  ma; 
be  either  an  early  or  late  symptom.    In  some  autopsies  (Leube),  t 
trunks  of  the  moton's  oculorinn  and  of  the  sixth  have  been  ti 
formed  into  gray,  thick,  and  liard  cords. 

The  Argyll -Robertson  uytnptom  of  early  ataxj',  that  the  pupUs 
contract  feebly  to  light  and  quickly  to  convergence  and  accommod 
tion,  isexplaiiK^d  by  the  most  recent  author'  as  due,  not  to  a  nuclt%a 
lesion  of  the  pupillary  centre,  but  of  the  communicating  fibres 
tween  the  optic  tract  and  the  pupillary  nucleus.  He  quotes  four 
cases  of  this  symptom  confined  to  one  eye,  and  says  that  the  lesion^^ 
which  then  causes  rt'flex  pupillary  immobility  on  one  side,  with  ro^| 
tention  of  the  consensual  I'eflex,  merely  blocks  the  passage  of  the  ' 
direct  Ubi*es  from  the  optic  tract  to  the  oculo-motor  nucleus  on  the, 
same  side  ;  while  that  which  produces  both  direct  and  consensual 
immobility  of  the  pupil  on  one  side  (assuming  that  tht*re  is  ont 
one  lesion)  occupies  a  position  which  blocks  both  the  direct  and  th 
crossed  syst,em  of  llbres,  i.e.,  in  the  sphere  of  the  centre  of  th 
sphincter  iridis.  A  lesion  in  the  same  i^jgion  is  usually  ext^nsiv 
enough  to  implicate  the  above-mentioned  tlbres  on  both  sides 
the  median  line,  i.e.,  the  direct  and  the  crossing,  and  hence  Uv 
ArfTvll -Robertson  pupil  coiumonly  alfects  Ixith  eyes. 

Poiitan  (see  Mauthner)  describes  nicotine  paralysis  in  which  the 
extrinsic  umseles  are  incapable  of  function  and  tho  pupil  and  clU- 
ary  muscle  irritated  (myosis  and  spasm  of  A). 

*  Tnrnf  r:  *'  On  the  DiaL'nnKtic*  Vfthip  of  tht»  Ijosb  of  the  Papillary  Xiigbt  R©-j 
n«tlon.  with  a  Noto  on  tho  Ocuk>-FiM.'ifl.l  Muscular  Group.'*— Ophth.  Uo 
B«port^  vol.  xiiL,  part  iii.,  338.  J>ec.,  \mi. 
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■  Near  the  seventh   cervical   vertebra  is   tiie  cilio-spinal   centi*e 
^  -which  controls  the  vessels  of  the  iris  by  the  s^Mupatbetic  nerve 

fibres.    When  they  become  paretic  the  iris  vessels  lose  tone,  dilate, 
and  myosis  ensues — the  corresponding  half  of  the  face  blushes  and 

i  perspires. 
Orbital  paralysis  arises  from  intlamniation  of  the  connective 
tissue  or  from  periostitis,  from  tumors,  from  wounds  and  injuries. 
Pain,  tenderness  on  pressure  or  on  percussion,  are  important  si^s. 
One  must  pusli  the  finger  deeply  under  the  rim  of  the  orbit  all 
around.  The  case  will  often  have  to  bo  observed  for  some  time 
before  a  conclusion  can  be  ivached.  Finally,  rheumatic  or  per- 
ipheral paraiysLs  may  occur,  as  from  sitting  in  a  draught,  and  the 
Kisixlh  nene  is  oftenest  euuccmed. 

■  Drs.  Collins  and  L.  Wilde  (Am,  Journal  Med.  Sciences,  Nov., 
1891)  have  examined  and  tabulated  120  cases  of  ophthalmoplcg'ia 
from  which  much  valuable  information  can  be  crainod  as  to  their 

I  clinical  histories  and  event^s.    A  useful  summary  of  the  possible 
causes  and  varieties  of  these  ca&cs  is  stated  in  their  classiUcation, 
which  closely  resembles  that  of  Matitlmer,  v.  s. 
Concludinj^  now  this  imperfect  sketch  of  causes  and  etiolog'y,  ifc 
remains  to  be  said  that  fully  oue-half  of  all  cases  of  ocular  paralysis 
are  due  to  syphilis  and  especially  to  the  late  forms.     A  study  of 
I      Ubtholf's  paper,  I.  c.  shows  the  sjtocial  lesions  to  include  gummy 
B  tumors  and  inllitratious;  thickening  of  the  meninges  or  periosteum; 
W  Dxostosos;  degeneration  of  vessels,  with  conse<iuent  softening  of 
brain  substance,  and  also  atrophy  of  the  nerve  trunks  or  nuclei; 
thrombosis,  partial  or  complete;  hemorrhages.    The  lesions  may  be 

I-singln  or  multiple.  At  least  two  cases  are  given  in  which  no  lesion 
was  found  at  the  autopsy;  which  is  perhaps  not  sui-prising  unless 
the  microscope  was  iisiul,  and  the  same  writer,  Howard,  reports 
two  cases  complicated  by  exophthalmic  goitre,  which  recovered.' 
In  addition  the  following  etiological  conditions  may  be  found: 
cerebral  hemorrhages,  circumscribed  pachymeningitis,  meningitis 
^  on  tho  convexity  of  the  hemispheres,  both  ordinary  and  tubercular, 

■  abscesses  at  the  base  fretiuently  arising  from  aural  disease,  en- 
largcment  of  arteries,  aneurisms,  arteritis  oblitei-ans,  tumors  in- 

^cludmg  gumraata,  idiopathic  diseases  of  the  trunks  of  the  nerves 

Hat  the  base,  such  as  neuritis,  gummy  degeneration,  tubercular  de- 

peneralion,  lymphomata,  gray  degeneration.     Wo  have  also  pa- 

Iralysis  from  diphtheria,  from  giHp,  from  diabetes  mellitus,  from 
nicotine,  from  lead,  and  from  injuries.    Scboeler,  out  of  70  cases 
obsoj'ved  a  long  time,  could  determine  the  cause  in  only  fi4':<. 
The  chronic  casfw,  which  are  the  more  frerjuent,  arise  from  epen- 
<  *'  BiUtvml  OphthftUDopIegiOt' 
March.  ISSO. 


etc,  Am,  Journal  Me<l.  Sciences,  p.  S86, 
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dymitis  with  secondary  affection  of  tbo  gray  matter  of  the  ventricle  - 
(poiio-enct'phalitis  superior)  multiple  sclerosis,  and  atrophy  of  th& 
nuclei.     Ocular  paralysis  in  spinal  cord  disease  may  disappear  und 
return.    Poll  *  reports  the  third  nerve  to  have  been  atTected  seven 
times. 

Acute  cases  arise  Trom  inflammation  of  tbo  gray  matter  of  tb 
third  and  fourth  ventricles  (polio-encephalitis  superior  of  Weraicke)j 
or  from  hemorrhagv.     As  would  be  expected,  diabetes  not  infr 
quently  exists.     In  acute  cases,  Wernicke  has  seen  acute  double 
optic  neuritis.     In  chronic  cases,  the  optic  ner\'es  may  bo  atrophi^'J 
or  impaired  or  intact.    Acute  cases  may  be  suddenly  fatal,  while  a  ^ 
case  of  Etters,  ISS2,  involving;  a  series  of  nerves  from  the  second 
to  the  eighth  with  profound  paralyses,  recovered  almost  entirely^ 
after  seven   weeks.     Finally,  this  lesion  is  sometuues  conj^enital,™ 
although  some  congenital  defects  in  the  e.ve  muscles  are  due,  not  to 
paralysis,  but  to  absence  of  muscles  or  their  incorrect  insertion  or 
imperfect  development. 

Fuchs^  describes  cases  of  isolated  double  ptosis  which  he  a1 
tributes  to  atrophy  of  the  levatores  muscles— i.e.,  a  periphora 
lesion;  but  he  evidently  has  not  weighed  tfie  reasons  for  assitrnin 
the  nuclei  of  these  muscles  to  the  leading:  cephalic  position  whicl 
Knies  has  griven  them,  else  he  would  have  het'u  more  likely  to  re- 
grard  the  pathol<^gry  a**  nuclear  in  at  least  some  of  the  cases. 

If  disease  involve  the  anterior  quadri^eminal' bodies  thert? 
amaurosis;  in  some  cases  the  ophthahnoscojw  reveals  absolutely 
nothing.     In  tumoi-s  we  may  have  choked  disc  or  atrophy  of  tin 
optic  nerve,  etc.      Generally  the  pupil  does  not  react  either  way,i 
Naturally  we  would  look  for  lesion  of  the  trochlearis  muscles  andj 
probably  of  neiisrhborin*?  nuclei.     Hemiataxiaisvery  prone  to  occur, 
and  simu]aU*sluitniple;<i;i,  but  will  be  easily  discriminated  by  testi 
the  muscular  force.     It  arises  from  interference  with  thcsuporio: 
cerebellar  peduncles  and  with  the  crossing:  fibres  of  the  pons  and 
possibly  with  the  vestibular  nucleus  of  the  auditory  nerve. 

We  have  yet  to  consider  cortical  and  suffrurtical  paralysis  of 
ocular  muscles.     (See  Fig.  75.)    We  have  stated  that  this  form  of 
paralysis  is  always  conjugate — Ae.»  associatwl  movements  of  th 
eyes  aiv  disturbed,  and  of  course  both  eyes  are  atlected.     Wo  hav 
remarked,  without  dwelling  on  tho  point,  that  such  lesions  also  tak< 
origin  in  the  pons  and  can  tlwn  he  quite  accurately  localized.     But 
wo  are  far  less  able  to  determine  the  place  alfected  when  a  lesion  is 
cortical 
area. 


I 


II 

I 


I  lur  leas  auie  lu  ueLenuiue  lue  piuce  aiieci'eu  wnen  a  lesion  is 
il.    The  experimenters  are  not  in  agreement  as  to  the  corticalH 
Horsley  and  Sehaufer  select  a  space  in  the  frontal  lobe,  and 


'Berlin,  kliii.  Wochfuwhrift,  181(0,  I. 

'Griu'ff.  Archiv  t.  Oph..  xxxvL,  1.  234. 

■See  Goldzieher.  Centralblatt  f.  Augenheilk.,  Feb.,  1S83. 
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Terriep  chooses  a  somewhat  less  extensive  area  in  Uie  same  region, 
(d  front  of  theheatl  area,  which  gives  rise  when  irritated  to  opening 
fi(  the  eyes,  dilation  of  the  pupils,  ami  turning  of  the  head  to  the 
opposite  side,  with  conjugate  deviation  to  the  same  side.  In  this 
view  Mills  concurs,  1888.  Stimulation  of  the  region  just  in  front  of 
uid  including  the  angular  gyrus  causes  conjugate  deviation  to  the 
opposite' side.  Wernicke  thinks  a  lesion  of  the  lower  parietal 
region  of  the  opposite  side  is  denoted  by  conjugate  deviation  when 
it  remains  permanent.  Temporary  deviation  occurs  from  stimula- 
tion almost  anywhere  in  the  cortex.  It  is  a  fretiuent  phenomenon 
at  the  onset  of  ccrt^bral  apoplexj*.  The  rule  is  formulated  as  first 
given  by  Prevost,  that  irritation  of  one  hemisphere  causes  the  eyes 
to  turn  to  the  opposite  side^an  active  effect— while  paralysis  of  one 
hemisphere  causes  deviation  to  the  same  side,  a  passive  result, 
because  the  opposite  hemisphere  excels  in  power.  Usually  the 
derialion  lasts  only  a  few  hours  or  perhaps  weeks.  It  often  pre- 
vails during  the  comatose  period  and  disappears  as  consciousness 
returns.    A  few  cases  of  permanent  deviation  arc  recorded  from 

t  lesion  of  the  thalamus,  but  we  cannot  establish  any  connection  be- 
tween the  synjptom  and  any  definite  cortical  or  subcortical  I'egion. 
^t  is  very  interesting  that  experiments  on  animals  by  Munk  and 
^baefer  with  weak  induction  currents  iiave  shown  that  initation 
®r  tbii  anterior  p:irt  of  the  visual  area  produces  movement  of  both 

t^i'os  downward,  and  of  the  ^wsterior  part  of  the  visual  area  move- 
^tient  upward.    If  the  macula  region  of  the  visual  area  be  stimu- 
*oted  no  movement  occurs,  because  it  then  seems  as  if  the  irritation 
Jiroceeded  from  the  pouit  of  tixation  of  the  visual  lines,  and  no 
change  of  direction  ensues  {Obrigia').    The  fartlicr  from  the  macula 
>epon  of  the  cortex  (cuneus)  is  the  part  stimulated  the  more  de- 
Tided  the  movement  of  the  visual  axes  and  to  1  he  opposite  side. 
^      Conjugate  deviation  from  pontine  lesion  presents  some  varia- 
H  tions  of  type  and  may  bo  either  acute  or  chronic,  temporary  or  per- 
manent.    It  is  not  admissible  to  enter  at  length  into  its  discussion. 
There  is  a  large  literature  on  the  subject,  and  a  very  full  compila- 
[tion  is  given  at  the  close  of  an  excellent  article  on  eye  paralysis  by 
;tlie  late  Dr.  J.  A.  Jeffries.'     The  thesis  of  Provost,  ISliS,  and  a 
j  treatise  by  Hunnius,  1881,  are  \-aluable  contributions,  while  Ross 
land  Gowcrs  treat  of  it  at  some  length  in  their  works  on  nervous 
[diseases.    See  also  Swanzy,  Trans.  Oph.  Soc.  United  Kingdom.  1880, 
Jp.  0.    Drs.  Collins  and  L.  Wilde ^  have  collected  and  classified  120 
leasee  of  ophthalmoplegia,  and  their  ari*angement  of  them  corre- 


'  Arehiv  f.  Anat.  und  Phys.,  1890.  S.  200. 

'Boston  Metl.  and  Surtf.  Journal.  Oct.  20th  and  37th,  1893. 

'Am,  Journal  Med.  Scienceii,  Nuv.,  1S91. 
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sponds  closely  to  that  of  Mauttiner.     DuTour'  UascompSled  a  lar; 
number  without  closely  analyzing  tbcm. 

PrognosiH  must  always  be  guarded.  Recovery  is  frequent,  but 
the  possibility  of  pro^ivHsivu dise:ise  iti  tlio  brain  and  spinal  cord  t 
not  to  be  overlooked.  There  may  be  a  loni;  iwriod  of  cxempiios' 
from  other  trouble,  but  in  the  end  mental  disease,  cerebral  turner, 
progressive  paralysis,  or  locomotor  ataxy  may  develop.  If  syphilis 
can  be  made  out,  treatment  is  more  llltely  to  be  effective,  yet  not 
always.  In  the  I'^O  cases  collected  by  Collins  and  Wilde  (1.  c)  the 
recoveries  were  24^;  marked  improvement  16;^;  death  24.'r.  A 
diagnosis  of  the  seat  of  t!ie  lesion,  as  well  as  its  quality,  is  the  most 
important  element  in  prognosis,  and  justifies  the  elaborate  discus* 
sion  entered  into  on  this  point. 

Treatment. — Wo  must  necessarily  take  into  account  the  proba- 
ble cause  and  localization  of  the  disease,  and  when  this  is  douljtfi 
we  fall  ba4:k  on  general  principles  of  thei-apeutics.  A  patient  in  the 
early  stage  of  his  trouble,  who  has  double  images,  will  close  one 
eye,  or  wear  over  it  a  screen.  It  is  well  for  short  periods  to  put 
the  screen  over  the  sound  eye,  to  keep  the  muscles  of  the  other  in 
practice.  Soon  after  the  lesion  there  may  be  headache  or  symp- 
toms which  suggest  leeches  or  cupping,  but  not  often  is  depletion 
proper.  Blistei-s  by  cantharidal  collodion,  of  small  extent,  over  tl 
temples  or  forebt^ad,  are  useful  as  peripheral  stimuiants.  lodidi 
of  potassium  would  be  given  in  small  doses  in  non-syphilitic 
and  in  large  doses  in  syphilitic  cases  according  to  the  stage  an 
peculiarity  of  the  constitutional  disease.  Electricity  may  be  applied 
by  the  faradic  current  or  by  the  interrupted  galvanic  current,  the 
former  preferably — one  polo  upon  the  temple  or  behind  the  car, 
and  the  other  by  a  small  sponge  upon  the  globe.  Its  efficacy  is,  to 
say  the  least,  very  doubtful.  Neurologists  have  recently  bee 
placing  reliance  on  hydrotherapy  in  nervous  affections,  and  thii 
will  have  its  application  to  patients  in  whom  there  may  be  ocular 
complications."  U  needs  skilful  management  by  well-contrived 
appliances  and  methods. 

We  also  use  strychnia  in  moderate  doses  aft«r  a  few  weeks  have 
elapsed.     We  chiefly  rely  on  spontaneous  absorption  of  the  mi 
chiovous  exudation  or  hemorrhage  or  thickening.    In  case  of  tumo 
or  of  organic  cerebral  or  spinal-cord  disease,  our  attention  is  neces- 
sarily chiefly  given  to  them.     Michel  has  proposed  mechanical  ex- 
ercise of  the  affected  muscle  by  puUmg  the  eye  forcibly  to  the  sid 
toward  which  it  cannot  turn,  by  fixation  foix:eps,  having  first  in 
stilled  a  solution  of  cocaine.    This  may  be  done  once  daily  or  on 
in  two  days.     Bull  has  found  gootl  results  from  the  proceeding. 

» Annates  d'Ooiulist- 

*  "  Hyilrotherapy  io  tho  Trontment  of  Ken'ona  nnd  Mental  I>beaMe,"  1 
Frederick  iVterson.    Am.  Joariud  Med.  Science*,  Feb.,  l*)QS. 
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Whi-n,  however,  no  improve  merit  takes  place  after  the  lapse  of 
two  or  three  months,  we  Jiave  little  ri^^ht  to  expetrt  it;  but  in  most 
cuses.  a  dt'^rtjc  of  ainendinciit  or  eutire  cure  will  h:ivo  occuri-ed. 
For  stationary  conditions  when  double  iiiiaj^cs  are  not  too  wide 
apart,  we  may  employ  prt&ms.  It  is  sometimes  possible  to  wear 
priHms  as  liljurh  as  8''  to  10"^,  but  beyond  this  they  beeoine  too  clumsy 
to  be  onlinai'ily  tolerated.  In  adopting'  them»  this  rule  is  to  be 
remembered :  Put  the  base  of  the  prinm  toward  ike  image  which 
is  to  be  iujhirnced.  Tlio  total  number  of  degrees  required  ma-y  be 
divided  between  the  two  eyes. 

The  eye  which  deviates  the  most,  or  which  is  weaker  in  power 
or  in  vision,  will  wear  the  stronger  prism,  in  case,  as  maj'  happen,  a 
ditTerenceis  tobomadtf.  Frequently  the  muscles  undergo  changes, 
and  re^iuire  cocresponding  alterations  of  the  prisms.  The  permar 
nent  use  of  prisms  is  in  fact  a  rarity,  and  pertains  more  especially 
to  cases  of  veriical  diplopia.  Double  vision  beginning  10'' or  less 
above,  and  for  all  the  field  below  tlu?  horizontal  meridian,  or  wliich 
concerns  the  median  n^glon  of  fixation,  is  the  most  distressing,  and 
calls  loudly  for  aid.  The  utility  of  prisms  is  usually  confined  to  these 
regions,  viz.,  on  the  median  line  and  for  parts  on  or  below  the  horizon. 
In  fact,  to  extern!  their  infiuence  over  the  whole  field  is  impossible* 
because  the  relations  of  the  double  images  become  entirely  different 
in  it«  various  parts,  and  it  is  nnpracticablo  to  adapt  prisms  to  these 
changes.  Prisms,  like  crutches,  may  be  gi-eally  acceptable;  but 
they  are  imperfect  substitutes  for  sound  muscles. 

When,  however,  a  case  has  existed  for  months,  and  is  beyond 
the  utility  of  prisms,  and  do«^s  not  impi-ove,  an  operation  will  often 
serve  an  admirable  puri><)se.  Operative  proceedings  are  twofold: 
1st,  simple  tenotomy  of  one  or  more  muscles;  2d,  advancement  of 
the  unpaired  muscles. 

For  such  a  case,  for  example^  as  imperfect  paralysis  of  the  sixtli, 
or  sometimes  when  it  is  wholly  parnlyzed,  a  tenotomy  of  one  or 
both  intemi  may  be  indicated  and  give  a  useful  result.  Both  must 
generally  be  divided,  because  in  the  opposite  eye  the  internus  h:is 
undergone  secondary  contraction  by  co-ordinated  function,  aud  the 
internus  of  the  impaired  eye,  by  being  unopposed,  has  passed  into 
a  similar  rendition.  The  greatest  stivss  m  such  an  operation  is  to 
be  laid  on  the  mternus  of  the  sound  eye,  because  undue  freedom  in 
loosenmg  the  internus  of  the  injured  eye  will  tend  to  exophthalmus, 
to  sinking  of  the  caruncUr,  an<l  to  render  the  globe  incapable  of 
sufficient  movement  in  any  direction.  On  the  injured  eye,  if  any 
such  tendency  appear,  a  suture  must  at  once  be  deeply  entered,  and 

iwn  tight  to  prevent  undue  slippmg  back  of  the  tendon.  The 
Tect  on  the  muscles  is  to  be  measured  by  using  a  lighted  candle,  a 
red  glass  and  prisms,  and  single  vision  must,  if  possible,  be  secured 
to  a  point  far  within  the  functional  range  of  the  paralysed  mu«K\e« 
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The  ultimate  ofTerl  will  be  less  than  the  immecllate.  If  any  power 
remains  to  the  damaged  muscle,  it  gains  increase  of  function  by 
being  less  seriously  overmastered.  In  fact,  this  principle  has  been 
applied  to  the  advantag-e  of  a  paralyzed  muscle,  to  prevent  Imth 
the  degeneration  of  its  own  tissue  and  extreme  secondao*  contra^ 
tion  in  the  co-ordinated  muscle,  by  performing-  tenotomy  on  a 
secondarily  contracted  muscle  within  a  brief  time^  say  two  or  three 
weeks  after  the  onset  of  the  paralysis.  I  have  seen  Dr.  E.  G.  Lor- 
inj?  perform  such  an  operation,  and  he  declared  himself  satisfied 
with  its  elTect.  1  have  had  no  such  experience,  and  do  not  know 
that  such  practice  is  pui-sued  by  any  one  else.  The  degree  to  which 
the  muscle  is  looseued  is  very  carefully  measured  and  resti-ained, 
because  the  tenotomy  is  intended  to  have  a  preventive  effect,  and 
also  to  aid  in  the  recovery  of  function. 

For  cases  of  marked  and  permanent  Hmitation  of  motion,  the 
proper  proceeding:  is  combined  advancement  of  the  paralyzed 
mnscU'  and  setting  back  of  one  or  more  of  its  opponents. 

For  a  correct  understandm^  of  this  proceeding  some  remarks 
on  the  anatomy  of  the  oculo-orbital  fascia  aiv  proper.  This  tissue 
is  also  known  as  the  capsule  of  Tenon.  If  the  upper  and  lower  lids 
be  divided  in  the  middle  down  to  the  fornix  and  the  flaps  be  fort^ibly 
drawn  back,  it  \\\\\  bo  seen,  by  liftnif^  the  conjunctiva  on  a  probe  or 
a  strabismus-hook,  that  there  is  a  distinct  layer  of  connective  tissue 
gomg  forward  under  it  to  the  margin  of  the  cornea.  It  is  also 
noted  that  the  ends  of  the  muscles,  as  they  reach  the  globe,  pro- 
trude through  it  and  are  clearly  displayed.  Pressure  with  the  con- 
vexity of  the  hook  between  the  eyeball  and  the  margin  of  the  orbit 
demonstrates  that  something  shuts  olT  the  parts  behind,  and  forms 
a  layer  which  adheres  on  the  one  side  to  the  globe,  and  on  the  other 
to  the  margin  of  the  orbit.  The  structui'e  which  is  thus  demon- 
stratwl  is  the  oculo-orbital  fascia.  If  the  globe  be  enudeat-ed,  the 
tendons  and  the  stump  of  tlie  optic  nerve  will  be  seen  to  slick  out 
through  a  layer  of  smooth  fibrous  membrane,  which  forms  the  cup 
in  which  the  globe  rotal«s  and  which  is  part  of  the  same  fascia. 
The  same  structure  enters  into  the  eyelids  and  enwraps  ail  the 
muscles  as  they  advance  toward  the  glol>e.  It  thus  appears  clear 
that  a  tendon  may  be  entirely  loosened  from  the  globe,  and  if  its 
lateral  an<l  immediate  relations  with  the  fascia  are  not  torn  up,  it 
still  remains  in  connection  with  the  eye,  and.  can  exert  an  active, 
although  reduced  infiuence  upon  its  movements.  If,  however,  in 
det^iohing  the  t^mdon,  cuts  be  fi*cely  made  in  the  lateral  regions, 
the  muscle  will  lose  its  control  over  the  globe,  because  it  slips  back 
into  the  orbit;  and  if  any  connection  remains,  it  will  be  through 
the  medium  oT  some  band  of  tissue  which  has  escaped  disruption. 
Motjtis  has  also  shown  that,  after  l^not*>my,  the  reattachment  of 
tlie  muscle  is  more  by  the  medium  of  the  conjunctiva  and  capsule 
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EXPLANATION  OF  PLATE  No.  IL 

Fio.  1. — Arrangement  of  capsule  of  Tenon  in  man.  Vertical  section  poBS- 
ing  through  the  superior  and  inferior  recti. 

CE,  CE,  CE  (red),  axx>neur(MiB  or  external  capsule  forming  sheath  of  mus- 
cles. CEP,  CEP,  deep  layer  of  the  sheath  of  the  muscles  folded  backward 
apon  itself  to  cover  the  posterior  hemisphere  of  the  globe.  CEM,  superficial 
layer  of  the  sheath  of  the  superior  rectus  muscle  folded  to  form  the  sheath  of 
the  lerator  palpebr».  LT,  LT,  terminal  layers  of  the  aponeurosis  going  to 
the  orbit,  and  tarsal  cartilages.    FS,  FS,  subconjunctival  fascia. 

CI,  CI  (blue),  bulbar  or  internal  capsule,  serous  membrane  of  the  eye. 
Cr,  internal  capsule  folded  beneath  the  deep  surface  of  the  tendon  and  mus- 
cle wliich  it  covers  to  the  point  I,  ^vhere  the  external  (tapsule  leaves  the  muscle. 
CI,  internal  capsule  in  front  of  the  tendon  and  anterior  extremity  of  the  mus- 
cle surrounding  a  serous  bursa  indicated  by  a  dotted  blue  line.  It  stops 
behind  just  where  the  external  capsule  leaves  that  muscle  to  go  to  the  or- 
bit; anteriorly  it  is  inserted  into  the  sclerotic  with  the  tendon  and  does  not 
reach  the  border  of  the  cornea  an  does  the  subconjunctival  fascia  FS. 

ADI,  aponeurotic  olTshoot  of  the  inferior  rectus  muscle  DI,  split  to  envelop 
the  inferior  oblique  muscle  01.  DS,  Superior  rectus  muscle.  R,  levator  pal- 
pebrae.  L8,  superior  tarso-orbital  ligament.  LI,  inferior  tarso-orbital  liga- 
ment. TS,  superior  tarsus.  TI,  inferior  tarsus.  CON,  CON,  subconjunctival 
bl^ace. 

Fig.  2.— Arrangement  of  capsule  of  Tenon  in  man.  Horizontal  section  pass- 
big  through  the  internal  and  external  recti. 

CE,  CE,  CE,  CE  (red),  aponeurosis  or  external  capsule  forming  sheatli  of 
muscles.  CEP,  CEP,  det'i)  layer  of  the  sheatli  of  the  nmscles  folded  back- 
warrl  upon  itself  to  cover  the  posterior  heiuisphej-e.  ADE,  external  ligamen- 
tous offshoot.  ADIN,  internal  ligamentous  oflfslijot.  FS,  f  S,  subconjunc- 
tival fascia. 

r 

CI  (blue),  internal  capsule.  CI',  internal  capsule  folded  beneath  the  ten- 
don and  muscle  to  the  point  I.  CI",  CI",  internal  capsule  in  front  of  the  ten- 
don and  muscle  which  it  covers  up  to  the  point  I,  where  the  offshoot  leaves 
it;  surrounding  a  serous  bursa  BS.  BS,  indicated  by  it  blue  dotted  line;  it 
then  terminates  anteriorly  at  the  tendinous  insertion  I', 

BF,  external  rectus  muscle.     DI,  internal  rectus  muscle. 
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of  Tenon  than  by  the  U-ndon,  and  that  both  in  retro-placement 
and  advancement  of  the  musclo  the  most  important  factor  is  the 
fascia  and  especially  its  lateral  prolongations. 

The  oculo-orbit^l  fascia  does  not  admit  of  a  clear  demonstration 
as  a  membrane;  it  is  too  complex  in  its  ramiAcationsi  and  too  deli> 
cate  Ln  structure,  beside.s  being:  perforated  by  a  multitude  of  or^ns. 
It  ensheaths  to  a  greater  or  less  degree  all  the  orgrans,  nmscles, 
vessels,  nerves,  etc.,  which  pass  through  it.  For  example,  the  ex- 
ternal sheath  of  the  optic  nerve  is  continuous  with  it,  and  it  also 
adheres  to  the  margin  of  the  optic  foramen.  The  periosteum  of  the 
orbit  is  continuous  with  it,  and  is  sometimes  spoken  of  as  its  parie- 
tal portion.  But  the  analogy  of  the  pleura  in  its  visceral  and  pul- 
monary paries  cannot  be  strictly  maintained,  althouprh  it  is  sug-- 
gvstrd.  For  practical  purposes  we  are.  to  bear  in  mind  tliree  facts: 
1st,  that  the  fascia  serves  as  a  cup,  like  the  acetabulum,  in  which 
the  globe  revolves  and  makes  enucleation  possible  without  opening 
the  detjp  parts  of  the  orbil.;  3d,  that  it  prevents  elTusions  in  the 
orbit  from  easily  finding  their  way  into  the  lid,  and  beneath  the 
ocular  conjunctiva;  3dy  that  it  constitutes  a  secondary  attachment 
for  the  ocular  muscles,  renders  their  combined  action  more  perfect, 
and  makes  it  possible  to  sever  their  tendinous  insertions  without 
annulling  their  influence  over  the  globe.  A  further  remark  is  that 
the  caruncle  and  semilunar  fold  are  intimately  connected  with  the 
fascia;  and  so  is  the  tendon  of  the  muscle  of  Horner,  at  the  inner 
canthus,  while  at  the  outer  canthus  the  external  lateral  ligament 
may  be  called  a  process  thrown  out  from  the  periosteum.  Gerlach 
further  calls  attention  to  the  check  which  certain  fibres  exert  over 
the  action  of  the  muscles,  and  at  the  inner  side  of  the  orbit  the 
figure  which  he  gives  shows  how  Arm  is  the  connection  l>etween  the 
fascia  and  the  bon^'  wall.  Motais  more  clearly  demonstrates  and 
emphasizes  these  restraining  bands,  especially  at  the  inner  and 
outer  margins  of  the  orbit  (see  Plate  IL).  It  is  always  somewhat 
difficult  to  lift  the  caruncle  in  a  dissection,  and  if  this  is  done  at  an 
opci'ation  it  is  liable  to  retract  and  cause  an  unpleasant  appear- 
ance. This  has  a  practical  bearing  on  the  operation  for  converg- 
ing squint. 

Advancement  of  the  ocular  muscles  Is  called  for  in  three  dilTer- 
ent  groups  of  cases — viz.,  when  the  duration  of  the  optic  axes  is 
due,  Ist,  to  an  injury  or  an  operation;  3d.  to  spontaneous  dissocia- 
tion from  loss  of  sight  in  one  or  both  eyes;  3d,  to  paralysis.  In  the 
first  two  the  muscles  retain  a  degree  of  contractility,  in  the  last 
group  there  may  be  none  at  all. 

Up  to  the  present  time  I  have  made  trial  of  many  modes  of 
operating,  viz.,  those  proposed  by  Critchett,  by  Agnew,  by  Weber, 
by  VVecker.by  Prince;  and  have  moditted  them  as  circumstances  de- 
manded.   I  have  lluuUy  coiuc  to  a  method  which  has  nothing  but 
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itssimplicity  to  commend  it  and  with  which  I  am  entirely  contented. 
It  is  attended  by  very  Utile  reaction,  which  is  far  from  being  true 
of  sonic  oilier  methods;  it  is  exact  and  is  capable  of  bein^  grad- 
uated to  a  desired  ellect,  whether  this  he  large  or  small.    The  neces- 
sary instruments  are  a  wire  speculum,  two  pairs  of  strong  fixation 
foiveps,  a  goo<l  pair  of  scissors  (Stevens  pattern  is  the  best),  two 
strabismus  hook8,a  speculum, and  three  sutures  of  fine  black  strong 
silk  with  a  curved  needle  at  each  end,  and  a  needle-holder.     Tlio 
important  thing  is  to  have  the  needles  fine,  "half-curved,"  about 
}  inch  long,  and  ground  so  sharp  that  they  can  as  easily  penetrate 
the  cornea  as  a  discission  needle.     On  the  fineness,  sharpness,  tein- 
pcr,  and  curve  of  the  needles,  success  chiefly  depends.     Suppose  the 
right  rectus  internus  is  to  be  advanced.     The  right  rectus  extemus 
is  llrst  divided;  then  seize  the  insertion  of  the  rectus  internus  with 
fixation  forceps,  taking  a  deep  bite  to  include  nil  that  can  he  lifted; 
sever  the  inset^ion  freely  and  cut  above  and  Im»Iow  into  the  con- 
junctiva to  the  extent  of  10  to  IS  mm.;  leave  the  forceps  fast  to  the 
tissues  by  shutting  the  spring  catch,  lay  it  aside,  and  then  remove 
a  vertical  oval  of  conjunctiva  in  front  of  the  insertion,  leaving  a 
strip  tf  mm.  wide  next  the  cornea  (this  step  may  be  deferred  to  a 
later  period,  in  sonje  cases  depending  on  the  laxity  of  the  conjunc-  ■ 
tiva).     Lift  the  muscle  and  pass  a  curved  needle  from  within  out- 
ward  at  its  middle  aiul  as  far  back  as  the  proposed  effect    wUl      i 
demand.     With  the  needle  in  place  cut  off  superfluous  material  ■ 
lying    in    front   of  it;   then    draw   it   through.     Insert    another 
needle  in  a  similar  way.  and  before  drawing  it  through  cut  away 
HUpertluous   material.     Do  the  same  with  the  third    needle  and 
cut  olf  needless  material  as  before.    The  object  of  cutting  off  re- 
dimdant  substance  in  successive  parts  as  the  needles  are  inserted 
is,  to  be  certain   not  to  sever  the  sutures.     We  now  have  three 
threads  through  muscle  and  fascia  and  conjunctiva.    The  needles 
at  the  other  end  of  the  threads  are  next  to  be  passed   forvNiird 
bem-ath    the    remaining   conjunctival   strip,    taking   hold    of   the 
outer  layer  of  the  sclera  so  that  the  points  emerge  at  the  lim- 
bus  cornea?;  the    middle  one  must  first  bo  fixed  in  situ.    To  get 
them  through  without  breaking,  they  must  be  seized  at  the  middle 
and  pushed  without  any  lever  action.     If  the  globe  tends  to  rotate 
it  way  be  steadied  by  a  bident.     I  have  seen  the  points  sometimes  ■ 
appt>ar  in  the  anterior  chamlK'r,  but   this  is  of  course  too  deep. 
What  is  essential  is  to  have  firm  hold  on  the  scleT-a.     In  tightening 
the  tlireads  begin  with  the  middle,  and  care  must  be  used  not  tofl 
pull  too  hard  and  to  act  first  on  one  and  then  on  another,  deferring 
the  second  knot  until  each  has  been  pidlcd  up  as  far  as  it  will  hear 
without  breaking.     If  there  is  nmch  crumpling  of  tissue  it  must  be 
cut  away  and  the  parts  be  left  stnooth — perhaps  some  additional 
and  suiK'rllcia)  stitches  will  be  needed.    I  know  of  nothing  mons'J 
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ample  than  tbis  proceeding.  Its  etl'ectiveness  depends  on  the  firtn 
hold  obtained  by  piercing  tlie  sclera  close  to  the  cornea,  and  to  this 
end  the  needles  must  be  adapted.  The  stitches  will  remain  from  four 
to  seven  days.  When  the  utmost  elfcct  is  desired  the  externus  of  the 
fellow  eye  must  be  divided.  A  bandag^o  is  applied  for  twenty-four 
or  forty-eight  hours,  and  afterward  cold-water  compresses  em- 
ployed. It  is  rare  to  have  cliemosjs  or  any  important  reaction. 
The  degree  of  effect  must  bo  in  excess  of  wliut  will  be  ultimately 
required,  becauso  the  eye  will  slip  around  some  5  or  10  degrees. 

In  case  we  have  to  do  witli  an  eye  which  has  had  a  too  liberal 
tenotomy  as  the  cause  of  the  deviation — the  dissection  of  the 
muscle  is  more  difHcult,  but  the  method  is  the  same — I  find  no- 
need  of  the  hitching  thread  of  T)r.  Agni'W,  nnr  of  theclamp  forc^'ps 
of  Wecker,  nor  of  the  anchoring  thread  of  Pnnce.  The  oitliiiary 
flxation  forceps,  aided  sometimes  by  a  second  one,  each  having  a 
spring  catch,  gives  perfect  control  of  the  muscle.  The  operation 
on  the  ri'ctus  externus  is  much  easier  of  execution  than  on  tho 
rectus  internus.  Strabismus  hooks  are  used  in  exploration  and  as 
accessories,  not  as  essential  implements. 

This  mode  of  operating  is  especially,  but  not  exclusively,  suited 
tosLmhismus  paralyticus,  and  hence  is  now  described.  Still  other 
proceedings  will  be  i-eferred  to,  adapted  to  ordinary  kh^ds  of  stra- 
bismus. Advancement  does  not  confer  contractility  upon  a 
ally  paralyzed  muscle,  buL  sim|>ly  gives  the  ginbe  a  more  pleas- 
pusitiun.  It  may  give  I'ise  Vu  annoymg  diplopia,  but  this  is 
usually  temporary. 

Conyeiiital  paralt/sis  of  ocuhir  muacles  sometimes  demands 
Wfief,  and  its  most  frequent  form  involves  tho  levator  palpebrus 
!  **'Periori3  and  tho  rectus  superior  together,  causing  ptosis  and 
|*"opping  of  the  eyes.  I  have  seen  excessive  contraction  of  the  in- 
bWrJor  rectus  drawing  the  axis  of  one  ey«  far  below  the  position 
^  its  fellow,  while  in  both  the  above-mentione{l  paralysis  existed.. 

tt'sua.Uy  both  eyes  are  symmetrically  atTcctcd.  I  have  also  seen 
'"'^Senital  paralysis  with  conli*action  drawing  one  eye  downward 
^^  outward,  while  the  other  was  nortnal.  Some  cases  are  doubt- 
*^s  nuclear,  while  it  has  been  shown  that  In  some  the  muscles  are 
^^^  properly  developed.  Surgical  relief  is  in  some  cases  possible, 
™  other  cases  quite  unsatisfactory.  If,  as  I  have  sf^en,  tho  superior 
''®*^t*iand  the  levatores  palpebrarum  are  wholly  incapable  of  action, 
2^^5^  slight  improvement  and  that  of  little  value  may  be  possible. 
Some  ()ower  remains  to  the  rauscle-s  there  will  be  more  encourage- 

SPASMS  OF  OCULAR  MUSCLES,   NYSTAGMTTS. 
An  oscillatorj-  movement  of  both  eyes,  quick  and  jerky,  gTe:iter 
kt  aoine  times  and  in  some  positions  than  in  others,  is  the  charac- 
teristic of  this  disease.     In  very  rare  cases  one  eye  alone  is  atTcctcd* 
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Such  a  case  was  reported  by  Dr.  St.  John  to  the  New  York  Oplm  — 
thalniological  Society,  in  December,  1882.    Tbe  condition  is  usuall:*^" 
congrenital.     It  is  almost  always  assooiati»d  with  amblyopia,  while  i  ~^ 
of  necessity  much  impairs  the  available  acuity  of  sight.    We  oft 
find  it  with  conpenital  catai-act,  both  partial  and  total,  also  af 
ophthalmifi  m-onatonim  with  central  opacity  of  the  comeae;  iti 
almost  invariable  \n  albiiioes,  and  we  see  it  in  cases  of  extrcmM 
hyperopia,  and  sometimes  with  congenital  choroiditis  at  the  macula 
Fivqucntly  there  is  convergent  strabismus.    Tlie  movement  maj 
be  lateral,  vertical,  or  rotatorj',  or  all  combined.    I  saw,  by  ih« 
kindness  of  Dr.  H.  \V.  Williams,  of  Boston^  a  man  who  had  a<^— 
quired  the  power  of  voluntary  nystag^mus  after  having  been  foa-^ 
some  eye  trouble  couflned  for  several  weeks  in  a  dark  room.    A. 
form  of  nystag'muSr  lately  noticetl,  alfects  individuals  among'  hig-A 
mountains,  and  especially  those  who  work  in  mines.     It  comes  in 
adult  lire,  is  most  noticeable  toward  night,  is  periodic  or  parox- 
3'smal,  is  induced  b^'  looking  in  certain  directions,  and  apt  to  be 
attended  with  veitigo.    Nystagmus  among  the  English  miners  has 
been  described   by  Oglesby,  and  is  attributed  to  their  unhealthy 
sun'ouudiugs  and  the   awkward  posture  of  the  head  and  the 
straining  of  their  eyes  upward  as  they  work.    By  refraining  from 
work  some  seem  to  get  well,   only    to   relapse  on    returning 
the  mines.     Commonly  the  patients  are  not  aware  of  the  oscill 
tions,  except  by  the  elfect  upon  sight.     The  movement 
iluring  slenp.    Ttai-ely  there   is  movement  of  the  upper  lid  syn- 
chronous with  the  eye:  this  happens  usually  with  vertical  nystag^i 
mus.    Some  persons,  despite  this  trouble,  have  liighly  useful  visioo^f 
They  are  apt  to  be  myopic,  and  distant  vision  is  below  the  standard^ 
but  near  work  may  be  pi-osecuted  with  great  success.     In  New 
York  I  have  known  two  notable  cases — one  a  distinguished  musical 
composer    and    teacher,   and    the    other  a    well-known    prac 
chemist.     Both  of  tliem  were  albinoes. 

This  condition  is  sometimes  dependent  on  brain-lesions  of  i*eceul 
occurrence.    For  example,  it  has  been  seen  to  follow  blows  on 
head,  also  apoplexies,  but  with  no  deftnit-e  localization,  and  m  s 
cning,  as  well  as  in  hemorrhagic  pachymenmgitis.    In  some  chronic 
brain  diseases  it  has  been  noted,  and  the  matter  has  been  summ 
up  by  Robin  ("Des  Troubles  Ocnlaires  dans  les  Malad.  de  I'Enc 
phah\"   IvSfiO).    "N^'stagnms,  unilateral   or  double,  permanent 
temporary,  exhibiting  itself  with  other  com'ulsive  or  with  pai-alyt 
symptoms,  indicates  an  enc4'phalic  lesion.    In  general  this  will  be 
at  the  base  or  on  the  convexity  behind  the  Mssure  of  SyUaus  (regi 
of  the  angular  gyrus).    In  the  former  case,  it  vnW  often  be  co 
pUcated  with  paralysis  of  the  motor  norx'es  of  the  eye  or  of  t; 
optic;  in  the  latter  case  (when  on  the  convexity),  there  will  be 
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ptic  attacks,  bemiplegia,  ctc^  but  \re  cannot  venture  on  any 
act  localization."  Irritation  of  the  peduncles  has  caused  this 
syiuptotu  in  cjciwriments  by  Schiff.  It  occurs  among  the  insane  and 
Ibeoeurotic.  It  is  very  frequent  in  disseminated  sclerosis  of  the 
brain  and  cord.  With  locomotor  ataxy  it  is  very  rare.  A  not  jn- 
fivijuent  picture  in  a  case  of  brain  disease  of  the  kind  now  noted,  is 
the  concurrence  of  rotation  of  the  head,  conjug"ate  deviation  of  the 
Q'es,aDd  nystag-inus  J  these  phenomena  evidently  point  to  iiTitation 
of  the  region  of  the  third  and  fourth  ventricles.  Nystagmus  may 
bestK!!!  in  cases  of  aphasia  and  of  labio-pflosso-larynfjeal  pai*al3'Sis, 
It  thus  iKJComes  evident  that,  while  most  cases  exhibit  a  complex 
causation,  consisting  both  of  defective  si^htandof  irrej?ular  inner- 
tatioo  of  the  muscles,  other  cases  depend  alone  upon  lesion  of  inner- 
vation of  central  origin.  As  to  the  former  class  of  cases,  it  can- 
Dot  bu  doubted  that  the  irregular  movements  are,  in  very  many, 
due  simply  to  the  want  of  motive  for  correct  binocular  fixation,  ».e., 
to  lack  uf  predominance  of  the  macula  lutea. 

Treatment  of  these  cases  is  of  little  service.  For  some  the  cor- 
rection of  optical  errors,  so  far  as  it  can  be  accomplishcHl  under 
the  diffleulties  of  the  examination,  is  valuable.  For  those  with 
strabismus  convergens,  tenotomy  of  one  or  both  intern  I  is  advisable. 
I  have  done  tentilomy  of  the  intemi  when  no  strabismus  existed, 
but  because  the  lateral  movements  were  excessive,  and  found  ben- 
efit «nsue.  The  degree  of  tremor  was  abated;  but,  as  a  rule,  an 
operation  is  not  fitting.  Albinotic  patients  wear  dark  glasses,  and 
preferably  those  with  side-pieces  to  cut  otf  the  glare  of  light;  and 
all  nystagmic  patients  hold  fine  objects  close,  and  have  some  choico 
position  of  the  head  in  which  their  trouble  is  less  annoying.  Ex- 
citement greatly  aggravates  the  tremor,  and  it  usually  remains 
unaltered  through  life.  Foran  exh:ius:tivi?  study  of  nystagmus,  see 
an.-inicleby  Rjiehhuann:  ^rcA./wr  OpA.,  XXIV.,  4,  pp.  237-317. 
fi«  conclusions  tend  to  locate  the  cause  of  the  disease  in  the  brain, 
hut  at  what  region  is  undetermined.  Another  elaborate  article  is 
'V  R  P.  Oglesby:  Brain,  vol.  il,  July,  1880.  (See  Gowers, "  Dis- 
^'^es  of  the  Nervous  System,"  1888.) 

A  paper  by  Alfred  Graefe  (BerichtSiebenter  Tntemat.  Ophthal- 
Sologcn  Congress,  1SS8,  Wiesbaden,  p.  30J  dis<:usses  cases  of  palsy 
lutoral  movements  with  unimpaired  convergence  ;  that  is,  only 
Pg  associated  movements  of  interni  and  externi  are  abolished. 

X  Imve  seeu  two  casee  of  the  affection  of  a  chronic  type ;  one  waa  for  four 
a  tuilf  inontliR  tinder  ob»er\'atif>n.    It  st'eiiied  Uj  jioiiit  to  a  growth  in  the 
**ilty  of  the  left  abdui-eiin  imt^leufl. 

^883.  May  0th.  Henry  R.  aged  17.  Brooklyn,  ship  carpenter;  came  to 
■  Y(irk  V.yt'  and  Ear  Inflniiary.  Kather  livintf  and  Iiealthy,  mother  died 
'  •^anwr  eighteen  inonthn  ii|to.  General  Itejilth  pxHl,  deiiJeH  an<l  has  no  si^fl 
*jrphOi*;  never  bad  much  headiichf.    Seven  weeksago,  had  dxvVoV^fc  ^^ 
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tuoiliHii  line  aiitl  more  noticeably  on  left  side.    Wh»  treated  by  iodide  of  p^^ 
taf«iuni  aiid  eleotricity.     Now  cannot  bring  either  ey*»  to  medinn  liiif.  oirh 
turoH  to  t1i(*  ri^lit  mid  stops  nbout  10°  to  rif^bt  of  it:  the  hejid  turned  allrt]<- 
Ui  rji^ht.     On  the  left  side  bnJ4  hoinonyuKMifi  imaf;es,  which  implies  tlmt  ;■  rt 
extiTnua  in  more  faiUty  than  ri^flit  internum.    It  h  found  that  riKbt  iaterous 
turns  farther  toward  luediau  line  with  elTort  of  accommodaliou.    On  June 
10th  did  tenotomy  of  rifrht  exteruug;  this  luiproved  po*<ition  to  tiii^t  du^rn^e. 
On  June  2Gth  teuotomyof  left  iiitemus,  but  eyes  could  not  be  moved  beyuad 
mt'diim  line.    Meanwhile  electricity  and  full  dososof  iodide  of  potaKjiumwere 
kept  up.     Vision  from  the  IjepirininK  normal  in  O.D.  and  IR  In  O.S.    Tlie 
temporal  hot ve»t  of  enoh  nerve  look  huspieiously  white.    Jidy  Ttb.  upjKr  M  of 
left  eye  does  not  readily  shut  (suggests  indit-ation  of  fai^ial  nucleus  which  ift 
near  nneleiiHof  ttixth  ner\*e)and  nleitp  be<'ume  bad;  no  hemlarho.     liegins  to 
be  lightheaded ;  walks  well  with  closed  lids.    On  July  Hth  was  sick  at  stoiiv-J 
ach  Hfh?r  drinkiii(jr  ice  water;   after  a  week  a^ain  felt  i>erfectly  well.     Sei>t** 
15lh  ha:^  aliriofit complete  fac^iaJ  jwilsyof  left  eide;  movement  of  left  eyeupivntl 
down  is  free,  but  lateral  uiovmiient  outward  extremely  limUod.     IIikIiI  o> 
nioveit  well,  up  and  down,  but  cannot  reach  nmlian  line^  and  exeursion  to  if 
temiKiral  eide  is  limited.     iJead  treuibte^t,  gait  frequently  unM^'At.ly:  in.>tui 
times  is  di?.3:y:  no  other  Hyniptotn.     Not  seen  after  this  date.    IMafrnceii'^  ^ 
tumor  in  left  sido  of  pons,  involving  nucleus  of  sixth  and  later  of  Bevcntl 
ner\'eK.    Patient  was  seen  by  t>r,  Allan  McLane  HauiiUou,  who  coucorrefl  id 
this  opinion. 

I  have  seen  a  child  8J  yearsold  with  soraewlmt  similar  conditions.     In  tb« 
lieglnuing,  after  fever  and  vomiting,  the  eyes  were  turned  upwurd  for  two 3 
dayif  and  then  settletl  down  to  the  lateral  dextral  deviation  and  were  paralleL,J 
although  (!a(>able  of  convergence.    She  hud  eolarg<>d  lymphatic  glan<ls  in  tlia 
Deck  mid  face.    I  iuiw  her  for  only  a  .tliort  tiineand  know  nothing  of  the  oitbJ 
mate  Issue. 

I  witnewtetl  the  aiito|wy  of  a  man  40  yeani  old  who  had  this  symptom  i 
who  waa  under  care  of  Dr.  Janeway,     He  entered  Uellcvue  IIot«pftal  uneon-l 
ectoufi.  Ijoth  eyeti  and  the  head  were  turned  to  the  right,    lie  was  htuup- 
Iwicked.     At  the  autopsy  the  lesions  found  were  abundant  «inall  tu1>«rcnlar 
deposit*  over  the  w*liole  surface  of  the  bniiii  and  more  numerom*  at  Its  hanejT 
ncutt"  meningitis  <rf  orbital  surftices  of  both  frontal  lobes  and  em-li  in  ctpirtT 
degree.     Tubercles  numerous  on  under  surfaceof  cerebelhnnand  along  »pin;i] 
cord ;  the  iMxlieR  of  the  vertebne  absorlMxl.    Brain  congested  and  a'deiuatoua,! 
not  soft,  no  apoplexies,  nothing  in  vontriclos  nor  in  i>ona  or  in  fourth  ventri- 
cle.    All  tlu>  loHions  were  on  the  trarface  and  mostly  basal  and  anterior.    Thir- 
iug  life  no  chokeii  discs.     Sucli  a  case  reeejubles  more  the  epUeptoid  caae* 
than  those  with  distinct  focal  le«ioQa. 


CHAPTER    IX. 


STRABISMUS  OONCOMITANS, 

This  term  denotes  a  condition  in  which  either  eye  can  fix  upon 
an  object  in  all  parts  of  the  Held,  but  binocular  fixation  fails.  The 
defect  is  not  in  the  motility  of  each  eye  singrly,  but  in  tlie  lack  of 
co-ordinating  power  with  Its  fellow.  Associated  movements  are 
performed,  but  the  deviation  between  the  visual  lines  is  always 
maintained;  although  its  degree  may  vary  according  to  the  dis- 

[  tance  and  position  of  the  object.  Sometimes  binocular  fixation  is 
possible  for  extreme  distance,  but  is  lost  when  the  object  ap- 
proaches. In  strabismus  paralyticus  the  essence  of  the  lesion  is 
loss  of  power,  while  in  strabismus  concomitans  the  muscular  ac- 
tivity is  perverted,  not  materially  diminished.  Again  double  vision 
is  exceptional  in  strabismus,  and  is  the  rule  in  paralysis  for  certain 
parts  of  the  field. 

Strabismus  is  either  permanent  or  occasional;  it  sometimes  is 
trulj*  intermittent.  It  increases  as  the  object  approaches,  that  is, 
with  efforts  of  accommodation,  and,  as  said,  it  may  only  then  ap- 
pear. TJiis  is  always  characteristic  of  converging  strabismus, 
while  with  diverging  strabisnms  the  rule  docs  not  always  hold  good. 
According  to  the  direction  of  the  deviation  we  have  S.  conver- 
^ns,  S.  divergcns,  S.  sursum-vergens  (upwartl),  S,  dcorsum-vergcns 
(downward).    With  converging  squint  the  eye  often  turns  up  us 

[  well  as  inward.     The  aTTection  is  usually  bilateral  (concomitant), 

I  sometimes  it  is  confined  to  one  eye  and  is  monoiateral.  Sometimes 
with  bilateral  stjuint  the  peraon  will  fix  indifferently  with  either 

I  eye;  more  fi*cquently  one  is  preferred  to  the  other,  and  it  may  even 

.  be  impossible  to  employ  the  eye  which  habitually  deviates,  for  iimre 
than  a  few  minutes.  Of  course  with  monoiateral  squint  the  devi- 
ating eye  never  voluntarily  fixes  and  often  cannot  fix  accurately 

,  and  centrally. 

To  decide  between  monoiateral  and  alternating  squint,  a  screen 
or  the  baud  is  placed  obliquely  over  one  eye,  and  while  the  other 
looUs  at  the  finger  held  near  it.  we  note  the  behavior  of  the  cov-* 

lered  eye;  by  trjing  each  eye  in  succession  wc  discover  whether 
or  both  is  distorted.      Frequently  the  angle  of  deviation 'is 
Iter  in  one  than  in  the  other.      It  must  be  admitted  that  in 

'ordinary  squint,  especially  converging,  there  will  be  some  limita- 
tion in  mobility,  but  this  is  far  less  considerable  than  in  paralysis. 

,  Patients  are  often  distressingly  conscious  of  paralysis,  usually  they 

jgtve  little  attention  to  subjectivo  symptoms  in  strabismus. 
IS 
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Measurement  of  the  degree  of  strabismus  has  been  made  byiii 
struments  wtiich  ^vo  the  amount  of  turinng  in  milliiueters  orlin 
along  the  boiiltM*  of  the  lower  lid.  This  is  of  coui*se  very  inexact* 
and  the  only  coiTuct  method  is  in  terms  of  angles.  To  do  this  will- 
precision  one  may,  as  Landolt  suggests,  use  the  peiimeter.  Ha 
the  squinting:  eye  in  front  of  the  centre  of  the  arc,  let  the  other  ftv^BL 
an  object  at  ten  or  more  feet  distance  nearly  on  the  line  of  thi»^« 
centre  of  the  arc— tbcn  carry  a  small  flame  along  the  arc  until  \ — —it 
shall  be  relh^cted  from  the  summit  of  the  deviatinjE^  cornea  ant:^*^ 
read  oil  the  angle  on  the  perimeter.  If  the  eye  deviat4-*s  so  far  in_^«' 
ward  as  to  be  behind  the  nose,  a  prism  with  angle  inwai-d  may 
interposed  and  half  of  its  angle  added  to  the  number  of  de 
given  by  Ihe  perimeter. 

Another  and  simpler  way  given  by  Hlrschberg  is  that  the  ol 
server  sit  facing  the  patient  and  hold  a  lighted  candle  about  on^ 
foot  in  front  of  him,  scret^ning  his  own  eye  from  the  light.     Fron  — 
eacli  «ye  is  setMi  tlie  reflex  of  the  tlaine  on  the  cornea.     The  eye  a^ 
the  centre  of  whose  pupil  the  reflex  appears  is  the  oue  which  flxe^ 
— on  the  other  cornea  the  reflex  is  eccentric.     Its  place  may  varv^ 
as  the  patient  gazes  at  the  candle  or  afar  off.    Tlie  point  at  which 
the  i-eflex  appears  will  give  a  measure  of   the  angle  of  the  squint, 
and  five  degrees  may  be  distinguished  if  the  pupil  be  supposed  to  be 
3.5  mm.  in  diameter.    If  the  i-eflex  be  only  a  little  way  removed 
from  the  centre,  i.e.,  about  half  way  to  the  pupillari'  edge,  the  devi- 
ation will  be  less  than  10°  (varying  with  the  angle  alpha  as  will 
be  explained).    If  at  the  pupillary  edge,  the  angle  will  be  12°  to  13'. 
If  at  a  p4)int  a^iout  mitlway  between  the  pii4)illary  edge  and  limbus, 
the  deviation  will  be  about  25".    If  at  the  edge  of  the  cornea,  the 
quantity  will  be  45*^  to  50^.   If  outside  the  cornea,  the  reflex  will  be 
blurred  or  multiple  and  the  anghi  may  ivach  60°  to  80". 

With  normal  fixation  of  both  eyes,  there  may  seem  to  be  diverg- 
ence, if  the  corneal  axes  lie  to  the  outer  side  of  the  visual  lines — 
that  is,  if  the  angle  gamma  is  large  (see  page  15)  and  positive.  On 
the  otiior  hand,  if  thn  corneal  axis  lie  to  t  Ik*  inner  side  of  the  \'isual 
line,  which  occurs  in  high  degrees  of  myopia,  there  will  be  an  ap- 
pearance of  convergence.  In  these  cases  the  angle  (ganmia)  is  un- 
usually large  and  in  the  first  instance  is  positive,  in  the  sc^cond  is 
negative. 

(The  angle  in  question  is  really  formed  between  the  axis  of  the 
cornea  ami  the  line  of  Jixafion,v:liich  passes  through  the  centre 
of  rotation  of  the  globe  and  is  not  identical  with  the  visual  line. 
This  is  the  angle  gamma.  Tlu*  angli*  fonTn»d  between  the  tzxis  of 
the  cornea  and  the  visiutl  line  is  the  angle  alpha.  Douders  speaks 
or  the  latter  and  when  his  treatise  was  written  the  above  distinc- 
tioa  was  not  made. — Woinow.) 
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To  tletormine  the  error  in  terms  of  an;^les  both  Hirchberg  and 
Lamlolt  havo  constructed  diag-i-ains  to  be  hung  on  the  wall,  in 
ilucli  vertical   and   horizoulal   Hul's  are  drawn   at  the  distances 
I  «orresponding  to  the  tansrents  of  ang-les  from  5°  to  60". 

Prii-Dtlpy  Smith  achieves  tlio  samo  result  by  tho  ophthalmoscopic  mirror 
aiMliiiApc  uieaaure.  The  light  is  put  abuve  the  pAtient'8  heaJ.  He  huldd 
(Hif  eo(]  uf  a  tai>e  line  oiig  metro  long  agaiust  the  cheek  below  the  souiiil  eye. 
ThrobMenrer  sits  in  front  and  the  tape  it)  held  tent^e  by  a  rtuf^  throagh  which 
btiipped  the  handle  of  the  ophtbiihuoHcupe.  The  t;uud  eye  Qxes  on  the  mir- 
fcrami  the  ol>6erver  notes  the  position  of  the  corneal  reflex,  which  should 
U'lH'iirthH  centre  of  the  pupil.  The  light  is  shifted  to  the  other  eye  and  the 
pmltiou  of  the  reflex  on  its  cornea  iioteii.  Tho  patient  is  ilireeted  to  follow 
th*  flnirer  ot  the  olwerver's  free  baud  as  it  passes  outward  until  the  corneal 
retlirx  on  the  squinting  eye  oocupieH  tho  name  position  in  the  pupil  that  It  did 
outheOxiuKeye  when  it  looked  at  the  mirror.    The  iHittance  between  mirror 

!  and  finger  is  the  tAngent  of  the  angle  of  deviation,  and  is  denoted  by  fl^ires 
on  another  tape  of  which  one  end  is  fast  to  the  ring  on  the  boudlo  of  the 

|«I>)ithaltnu8cope  and  whicli  slips  through  the  fingers  of  tlie  moving  hand. 
Aloleritbly  precise  mode  of  detecting  deviations  of  tbe  ocular  axes,  or 
JMli  of  fixation  by  one  eye,  is  furnished  by  the  ophthalmofiicopie  mirror. 
Prwstley  Smith  draws  attention  to  it  {Ophthahtn'c  Hepierw.  Feb.,  iy93), 
hot  most  experienced  observers  have  probably  employe*!  it.  The  patient 
kxiki  At  the  mirror  or  ot  tho  observer's  forehead;  the  place  of  the  corneal 

I  Telfi  within  the  illuniinateil  pupil  is  riote<i ;  without  any  change  of  the  [wsi- 
tkm  of  the  observer  or  of  the  patient,  the  mirror  is  rntaieil  to  the  other  eye. 
«n<l  tin)  place  oecui»ied  liy  the  reflex  within  that  pupillarj-  area  is  iKiled; 
tlie  light  is  quickly  H.-Lshed  from  one  eye  to  the  other,  and  a  comparison 
oftlierelutive  situations  of  the  corneal  reflex  will  sixm  determine  wtietlter 
twb  eyes  are  ttxingon  tho  same  point.  Normally  the  reflex  is  a  little  nearer 
lh«  inner  edge  of  the  pupil  than  tlie  outer  edge,  because  the  line  of  tixa- 
il*rti  (ioeo  not  coincide  with  the  axis  of  the  cornea  (ride  s-jiprn).  A  markedly 
iioniyuunetrical  i»oeition  of  the  two  reflexes  denotes  failure  to  fix  on  the 
niQ?  traint.  If  the  discrepancy  remains  always  the  same  and  ntTe<*ts  each 
*)>  Alternately  we  may  conclude  that  while  both  eyes  do  not  flx  t)n  the 
■*«»  point  vtkoh  has  the  power  of  fixation,  but  fusion  is  absent.  If  how- 
«*w  0(10  eye  fixes  correctly  when  the  i>atient  is  told  to  look  nt  the  light, 
"ulibo  other  persistently  deviates  in  spite  of  thtMirgency  to  flx  the  light, 
**  wnohide  that  there  is  extremely  defective  sight  in  the  wandering  eye 
*I*ob»bly  a  central  scotoma)  and  that  bhioculur  correct  fixation  will  b« 
iiipossible,  even  by  operation  and  other  means. 

Etiolofftf. — It  has  already  been  remarked  that  we  are  to  look 
fcf  the  elTfctivp  caiiso  of  functional  stt*ahismus,  in  errors  of  sierht 
and  DuL  primai-ily  in  le.sion  of  the  muscles.  The  t-rrors  are  those 
*«tli  of  refraction  and  of  perception.  That  tho  muscles  themselves 
ha^ea  part  to  perforin  in  causation  must  also  he  recog-nizcd.  Tlieir 
inftiieueo  was  formerly  exaj^g-eratcd.  it  has  until  lately  been  unduly 
ileprK'iated, 

That  hypermetropia   is  found  in  three-fourths  of  the  cases  of 
strabismus  conversions,  wa.s  one  of  the  brilliant  facts  madi!  known  by 
Dondei-s.    H«  set  forth  what  is  now  sft  well  understood,  that  in- 
Creased  convergence  makes  augmentation  of  accommodation  more 
tr.     If  it!  a  case  of  hyptrmcttxipia  tlic  renuncla.tiou  ot  \imoc\i\\vT 


i-e  may  oe  one  or  more  marked  pigment 
e  a  previous  inflammatory  lesion.  A  nota- 
<i  the  majority,  will  not  reveal  any  visible 
i>tion  of  the  visual  field  we  are  often  pro- 
exact  knowledge  by  the  extreme  youth  of 
owever,  they  are  sufficiently  intelli^nt,  we 
i  amblyopia  is  central  and  a  defined  scotoma 
imes  mapped  out,  provided  a  small  card  5 
fht  be  employed.  The  scotoma  may  be  very 
*  discovered  on  a  dark  plane  surface  than  by 
'  often  be  detected  by  the  fact  that  out  of  a 
ly  the  line  O  H  8  U  E  or  0.3,  the  S  pointed 
fin^r  is  less  clearly  seen  than  the  adjacent 

Sometimes  a  patient  will  say  that  over  a 
ind  spot  of  Hariotte,  a  small  candle  flame  is 
eans  a  small  aosolute  scotoma.  In  one  case 
amblyopia  with  the  line  of  demarcation  vei^ 
ult  to  show  the  decided  difference  in  percep- 
>ective  halves  of  the  retina — this  might  be 

It  was  of  course  natural  for  this  patient 
■abismus  because  then  the  better  half  of  the 

strabismus  has  been  attributed  to  non-em- 
ting  eye,  and  amblyopia  ex  anopsia  is  often 
ent  statement  of  the  facts.  The  exclusive 
not  in  monocular  cataract  nor  in  extreme 
Q  bring  about  amblyopia.  Neither  could  dis- 
or  localized  scotoma,  neither  could  a  clearly 
,  which  corresponded  exactly  to  the  fasciculus 
ptic  tract,  be  caused  merely  by  disuse.  In 
rests  upon  no  evidence.  On  the  other  hand, 
is  not  at  all  rare;  witness  its  frequency 
.  Neither  is  congenital  monocular  ambly- 
oint  Schweigger's '  statistics  are  eminently 
3  collected  ninety-eight  cases  of  congenital 
t  squint.  There  were  all  possible  refractive 
e  combination;  in  some,  one  eye  was  normal, 
ipic.  Out  of  them  47j^  were  hypermetropic 
mtients  squinted.    On  the  other  hand  (^ij. 

suchuneen  t\bcr  das  Schielen."  Beiij^a.  \Sftl. 
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99,  100  1.  c.)f  out  of  247  cases  of  strabismus  both  convergii 

a  few  of  diverfi:inR-,  which  were  at  the  same  time  hyperopic,  he  sets 

apart  as  amblyopic,  those  wboKO  vision  is  less  than  i  and  they  are 

87,  that  is,  35.ifS  of  the  whole.     He  also  divides  these  cases  of  hy- 

peropic  squiiil  into  two  classes,  viz.:  those  iu  whom  H  is  less  tb:in 

tV  —  177,  and  those  in  whom  it  is  above  ^,  i-.«.,  3  D  =  70.  In  thest'two 

classes  the  chosen  degree  of  amblyopia,  viz.,  v  =  ^  and  less,  exists 

in  tho  fli-st  in  31.0^  and  in  the  second  in  44.2^.     This  increase  in    | 

the  ratio  of  amblyopia  with  the  mcrease  of  the  degree  of  hyperopii    ■ 

points  unerringly  to  the  dependence  of  amblyopia  upon  con^mtil 

defect  and  not  upon  disuse. 

My  own  attention  has  been  carefully  given  to  this  question  and 

I  liavc  on   record  a  very  large  number  of  hyperopics  who  have 

monocular  amblyopia  and  have  never  had  squint.     They  at  the 

same  time  have  adequate  muscles  and  binocular  vision.     The  same, 

IB  true  of  astigmatics,  and  my  conviction  is  settled,  that  amhlyopM 

is,  with  very  lew  exceptions, precedent  to  squint  and  is  not  itsetfect* 

^   limited  sense  disuse  operates   unfavorably   upon  visual 
acuitv      tj  ■  *       *- 

^^-     I  ue  power  of  fixation  is  much  impaired,  there  m  imperfect. 

^^hu*^*^   ^^  ^^'*^  accommodati4)n  (I  have  the  record  of  one  unmiBta)^ 
a    e  case  of  severe  monocular  spasm  of  accommodation  in  convei^ 
mg  squmt)  and  thp  retina  is  easily  fatigued.    Perhaps  the  temporarr 
scot^mata  and  limitations  which  "Wilbrand  describes  in  asthenopia 
(I-  c.)  also  occur.     These  conditions  are  readily  admitted  and  they 
account  for  some  of  the  feebleness  and  for  the  variability  in  Ihtf 
visual  acuity.     Beyond  this  degree,  amblyopia  ex  anopsia  has  \ 
W-th  fh-  ^^^^  "P*^^  ^"*^  '^  cannot  be  accepted  as  an  explanati^ 
with  this  opinion,  which  ftchweigger  fii-st  forcibly  enunciated,  a^ 
T   th^    ^'"^*^'e.  Ulrich,  Segger,  Landolt,  Wadsworth  and  othe._. 
It  therefore  follows  that  amblyopia  congenita  is  entitled  to  a  placff 
alongside  of  hypernu^tropia  in  the  production  of  converging  squint. 

»But  while  the  proportion  of  H  in  squint  is  about  75;*  excluding  those 
less  than  2  D,  the  remaining  'Zb%  must  be  accounted  for  by  other 
causes.  And  wo  liave  sei-n  that  the  great  number  of  hj'peropics  do 
jiot  atiuint,  hence  still  another  factor  besides  refractive  eiTor  and 
ain^Kvopia  must  be  found.  This  evidently  lies  in  tho  condition  of 
the  musoWs,  To  this  point  Schell."  Ulrich «  and  Segger*  have  given 
attention.     Schell  studied  the  ratio  of  abduction  to  adduction  in  a 

igeeWadBworlh.  "The  Amblyopia  of  Squmt."  Boston  Medical  and  8ur 
giCftl  Journal.  Jan.  20.  188T. 

"•CaUBeand  Prevention  of  Squint,"    Amer.  Jouni.  Med.  Set,  Oct.,  1678 

p.  41*- 

«"ZuT  Aetiologie  des  Strabismus  converRens."  Klin.  MonatablAtter 
xviit.  15®.  1**0'  "  1**0  Aetloloffie  doe  StrabiRUiUfl  convei^oiw  hy[>eriuetrapi 
cus,"  Kaaael.  1881. 

• "  Statietischer  oiid  Casuist  ischer  Beitrag  Rur  Aetiologie  dee  Strab.  1 
verg- "   ^''"*  -lfonftf»bmtt*T.  xvlU.^  4X9,  l«80. 
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small  uumbcr  of  cases  of  ommeti'opia  and  hypeniietropia.    For  20 
cases  of  E  he  found  abduction  was  to  adductiou  in  the  ratio  of  28 
LLto  100;  while  in  16  ciust's  of  H  he  found  the  ratio  to  be  48  to  100. 
■The  h>'peroplc  cases  did  not  squint.    And  the  reason  which  Schell 
Hussigiied  was  the  n^latively  hi^h  capacity  for  abduction  which  they 
V  posst?ssed.     The  contrary  condition  he  ussurued  would  favor  the 
production  of  squints    Ulricli  and  Segg«r  a^ree  in  the  same  view. 
Ulrich  (1.  c,  p.  2<j)  puts  the  ratio  between  abduction  for  10  inches 
(M,  0.25)  and  abduction  for  6  M.  (parallelism)  in  E  at  1 : 5.7,  in  hy- 
Hperopia  at  1:.3    That  is  in  hyperopia,  alKluctlon  in  the  relations  in 
"wliich  lie  compares  it,  is  nearly  twice  as  sti'on^  as  in  emmetropia, 
among  those  who  do  not  squint.    The  results  of  Schell  and  Ulrich 
^corrt%pund   with  sufficient  accurjicy.    With  tlies*^  Uiree   factors, 
"  xiz.,  hyperopia,  amblyopia  and  inadequate  abduction,  we  have  the 
combination  which  sulllces  to  explain  the  larprer  number  of  cases 
of  strabismus  convcrgens,    Wc  may  also  include  among:  them  the 
cases  of  monocular  ametropia,  or  opacitj"  of  the  cornea  and  monoc- 
ular cataract.    Even  wlien  the  vision  of  each  eye  is  good  we  meet 
with  converffing  s(|uint,  and  in  these  cases  we  may  assume  that 
thL*  alxluction  has  been  abnormally  w*eak.    Such  for  instance  is  the 
oxplanation  of  many  cases  in  whom  we  are  told  that  the  error  came 
K  after  scarlet  fever,  measles,  or  diphtheria,  etc.,  or  after  an  attack  of 
Kacute  ifill  a  mutation  of  the  eyes  witli  blepharospasm.    The  assump- 
Htion  that  it  was  produced  by  imitation  of  a  squinting  person,  or  by 
■^looking  at  a  bright  light,  or  a  hanging  lock  of  hair,  etc.,  is  of  doubt.- 
fui  value,  but  need  not  he  rejected  as  absolutely  worthless  provided 
other  conditions  concurred. 

Something  must  be  .said  as  to  the  phenomena  of  vision  in  persons 

I -who  S4iuinl.  That  they  tlo  not  complain  of  double  images  is  not 
surprising  when  there  is  decided  raonolateral  amblyopia — neither 
is  it  surprising  after  the  full  establishment  of  the  deviation,  even 
when  both  eyes  have  tolerably  good  vision,  say  better  than  i.  But 
It  is  not  true  that  in  converging  squint  they  make  no  use  of  the  de- 
viating eye  in  conjunction  with  the  other.  Schweigger  showed  that 
they  can  always  perceive  the  light  of  a  candle  if  rellected  into  it  by 
a  small  mirror  placed  beside  the  nose;  a  slip  of  plane  glass  will 
suQice.  While  ordinary  binocular  vision  is  of  coui*se  impossible, 
there  is  \sy  help  of  the  faulty  eye  enlargement  of  the  field,  and  in 

I  some  cases  it  is  proven  that  a  real  co-ordination  between  the  two 
eyes  is  established  by  which  the  macula  of  the  sound  eye  is  coupled 
with  some  other  spot  of  the  retina  of  the  deviating  eye,  whicli  takes 
on  the  usual  Tunctions  of  the  macula.  In  these  cases  prisms  with 
the  angle  vertical,  placetl  over  the  squinting  eye  cause  diplopia,  by 
the  stereoscope  the  two  figures  are  combined,  and  if  by  tenotomy  the 
deviation  be  corrected,  there  may  be  crossed  diplopia  notwithstand- 
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mg  the  ocular  axes  are  in  correct  position.  These  are  very  puzzlio 
facts  in  the  physiologrj*  of  \-ision.  On  the  other  hand  if  \-ision 
th"  two  eyes  be  nearly  equal,  the  bt'jLrinning'  of  sti'abismua  is  al- 
tended  with  diplopia  or  there  is  a  conflict  in  the  impression  of  tbc 
two  eyes  which  leads  to  the  mental  suppression  of  one  imag«.  This 
act  of  mental  exclusion  is  familiar  to  raicroscopists  and  watcb- 
makers,  and  it  can  be  more  or  less  perfectly  realized  in  strabismus. 
This  is  the  only  explanation  which  can  be  offered  of  certain  cases 
and  it  is  not  inconsistent,  with  remarks  before  ma<U%  to  assume  that 
the  mental  impression  of  one  eye  becomes  habitually  weakened  and. 
in  this  sense  vision  may  be  said  to  be  impaired  by  disuse.  Some 
sti*abismic  patients  have  double  imag^>s  when  they  jrive  attention 
to  both  eyes.  In  most,  it  is  very  difficult  to  excite  them.  An 
oblique  posture  of  the  head  is  common  with  converging:  squint  and 
it  may  persist  after  an  operation.  Some  persons  who  use  each  eye 
alternately  will  employ  the  rig:ht  for  objects  on  the  left  side,  and 
the  left  eye  for  objects  on  the  right  side,  and  change  the  obliquity 
of  the  head  correspondingly.  In  doing*  this  they  evidently  favoi 
the  weak  externi.  A  distinct  tremor  when  the  eye  turns  in  th« 
direction  of  the  weak  muscles  is  not  uncommon,  it  may  be  a  real 
nystaguius  and  it  may  be  monolateral.  It  is  not  infrequent  to  find 
symptoms  of  asthenopia,  and  these  may  be  of  a  pronounced  type, 
in  some  cases  attended  by  photophobia.  Fatigue  in  eye  work  is 
very  common.  Many  interestijig  questions  aiise  in  connection  with 
the  vision  of  persons  having  strabismus,  and  for  their  discussion  the 
reader  is  referred  to  the  authorities  quoted  by  Alfred  Graefe  in 
Gi*aefe  and  Saemisch, "  Handbuch,"  B.  VI.,  p.  242,  and  to  authorities 
quot-ed  by  Landolt,  article  Strabismus,  "Dictionnaii*e  encyclope' 
dique  des  sciences  medicales,"  Dr.  Dechambre,  which  is  brought 
down  to  1332.  Von  Graefe,  Bonders,  Java!  and  Alfred  Graefe  have 
especially  interested  themselves  in  this  matter. 

Course  of  5/r<xfe/'««i«*.— Beginning  usually  at  the  time  when 
steadfa.st  application  begins,  it  at  first  is  occasional,  and  months,  oi 
yeare,  generally  elapse  before  it  becomes  i>ermanent.  It  may  show 
itself  in  rare  cases  at  birth  or  under  one  year  of  age,  generally  it 
appears  at  two  to  six  years.  That  it  can  occur  in  later  life  has 
been  remarked.  It  may  spontaneously  disapiwar  and  this  not  ex- 
clusively in  cases  whose  degree  is  small.  Binocular  vision  is  not 
established  and  critical  examination  may  discover  that  there  has 
been  only  a  great  abatement  of  the  fault,  not  its  complete  disap- 
pearance. Usually  the  deviation  lasts  many  years,  and  the  rule  is 
that  when  once  estabUshed  it  permanently  remains.  We  have  no 
infonnation  upon  the  anatomical  condition  of  the  muscles  in  per- 
manent strabismus  and  it  is  desirable  to  fill  this  A'oid.  That  the 
contracted  and  the  enfeebled  muscles  undergo  organic  changes  of 
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tissue  is  extremely  likely.  It  is  often  found  in  operating'  that  the 
muscles  seom  rigrid  as  well  as  hyp«rtrophied — but  inasmuch  as  we 
WDoe  in  relation  only  with  the  tendon  we  usually  discover  nothing 
o(the  status  of  the  muscle  itself. 

The  remarks  hitherto  made  apply  ehielly  to  strabismus  conver- 
g&a.  Schweig-g-er  g'ives  the  followiup;'  statistics  as  to  the  refraction. 
HecUssittes  the  cases  according  to  the  refraction  of  the  fixing  eye, 
M(i  mentions,  but  does  not  specify,  anisometropia  among  thein. 

Permanent         Periodic 
Strab.  conv.    Stmb.  eonv. 

Kmmetropia, . 

Myopia, 

Hyperopia, 


Emmotropia, 
ilyopia, 
Hypci-opia, . 

100  83  183 

639 

ut  of  Homer's  clinic  Isler  *  collected  359  cases  of  strabismus. 
Strabismus  conver^ns  236;  Strabismus  divergens  133 


.       85 

13 

.       44 

10 

.    196 

93 

325 

121                44 

P«>rmaiicut 

Periodic 

Strab.  diverifens. 

Strub.  diTei:gfeiia. 

.       37 

28 

.       59 

50 

4 

.    5 

Eiuinetropia, 

4 

Emmetropia,    . 

3 

Myopia, 

.       11 

Myopia,     . 

.      62 

Antinietropia, 

.       13 

Antimetropia, 

.      30 

Hyperopia,   . 

.     208 

Hypei*opia, 

.      33 

236  133 

^  Islers  statistics  the  ratio  of  hyperopia  is  higher  than  in 
Schweigger's,  because  he  not  only  takes  m  H  less  than  '^  D  which 
ScWeigger  excludes,  but  he  compi*ises  latent  as  well  as  manifest  H. 
The  discrepancy  in  regard  to  the  ratio  of  E  is  partly  explained  by 
the  fact  that  SchweiggLVs  classification  is  based  only  on  the  fixing 
^'v.  He  finds  a  higher  ratio  of  myopia  in  converging  squint  than 
•^ Isler,  viz.,  8.f)|*,  as  against  4.6^,  It  is,  however,  very  noteworthy 
llatmyopia  takes  the  first  rank  in  the  causation  of  diverging  stra- 
Bus.  Schweigger  gives  59.5^  and  Isler,  when  the  cases  of  anisome- 
pia  of  which  one  eye  was  myopic  <1.  c,  p.  28)  are  added  to  those 
o'  myopia,  viz.,  22  +  62  =  84,  gives  63.13*  to  myopia^    In  the  latter's 

'"Stndien    Uber  die  Abhangiffkeit  de»  8trabl8Uiue  von   Refraction." 
iMiig.  DU«erl.  Zurich,  1880,  Waiter  Isler. 
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statistics  an  unusually  high  proportion  of  cases  of  hyperopia  Is 
found  among  diverging  Btrabibnius,  viz.,  28.6;*.  These  aru  mosU} 
of  ino(lemt<?  degree,  each  eye  usually  had  good  vision,  and  the  cause 
was  found  in  vvpakncss  of  the  interni.  In  some  cases  this  ensued 
after  the  occurrence  of  dehihtating  discuses,  in  other  cases  Uii* 
weakness  was  inherent  and  original. 

AnotluT  class  of  cases  is  those  in  which  one  eye  is  so  nearly 
blind  that  it  wanders  outward  simply  in  obedience  to  the  tcndoiwy 
impressed  upon  it  by  the  outward  dii-eclion  of  the  axis  of  the  orWU 
Here,  too,  there  may  be  latent  M'eakness  of  the  interni.    DivergfDt, 
begins  at  a  lalA-r  period  of  Ufe  than  convergent  squint — when  the 
latter  Is  connected  with  myopia  it  is  usually  of  high  degree.  It  laajr 
be  alternating,  but  usually  the  patient  giv('S  the  prefeivnce  to  one 
eye.    Very  often  there  is  marked  irregularity  m  visjou  or  in  relrw- 
tion.    The  tendency  of  myopia  to  divergence  ia  caused  by  the  higli 
degree  of  convergence  required  for  near  vision  and  by  the  absence 
of  impulse  to  accommodation  to  aid  it — a  situation  which  istlu'exa^;t 
reverse  of  what  obtains  in  converging  strabismus  with  hypeniie- 
tropia.    In  both  classes  of  cast\s  theiv  must  coexist  a  lack  of  power] 
in  either  the  externior  the  interni  to  render  the  deformity  pos.^We,| 
while  refractive  conditions  play  a  role  which  has  been  sufficiently 
explained. 

Treatment. — In  the  incipient  stage  of  converging  strahismu 
we   may  sometimes  prevent  its  establishment  by  employing  tl 
glasses  needful  for  correcting  ametropia.     Serious  amblyopia  wil 
be  a  hinderance  to  success  and  when  the  subjects  are  very  youn 
there  are  obvious  objections  to  theii- use  from  the  danger  of  acci-' 
dents  by  bivakage.     But  when  in  the  house,  young  cluhhvn  cai; 
wear  spectacles  and,  when  at  active  out-door  play  there  is  less  le 
dency  to  close  convergence.     It  has  been  proposed  to  use  eaerin" 
sulphate  to  assist  the  accommodation  (Ulrich)  and  take  off  strai^ 
on  the  interni  and  to  resort  to  this  when  glasses  cannot  be  wor 
On  the  other  hand,  the  entire  suspension  of  accommodation 
atropia  has  been  n^iich  rornnini<'ntle<l  and  employed  from  precise) 
the  opposite  indication,  viz.,  to  i*elieve  the  interni  by  abolishing  tli 
accommoiiation.    A  degree  of  benefit  can  be  gained  by  this  pr 
ceeding,  but  no  permanent  gain  without  using  the  needful  convctii 
glasses.    The  resort  to  atropine  from  time  to  time  as  the  tendenc 
to  squint  becomes  more  pronounctnl,  while  the  patient  is  hahituall^ 
"wearing  correcting  glasses  will  not  seldom  prevent  the  establish- 
ment of  the  error.    It  is  decidedly  worthy  of  trial  because  the 
extemi  are  strengthened  and  the  habit  of  binocular  vision  is  pro- 
moted.   When  this  is  not  feasible,  and  a  patient  shows  a  decidwl 
tendency  to  prefer  one  eye  in  fixation — this  may  for  some  bom's 
daily  be  tied  up  (screening  it  hy  a  shade  will  not  serve  the  purpose! 
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Fia  order  to  compel  the  use  of  the  other.  By  so  doing  the  muscles 
I  ollhat  eye  are  kept  in  better  training:,  altbough  the  covered  ej'c 
■  coDtinues  to  squint.  The  use  of  thu  poorer  eye  to  improve  its  vision 
na  pious  hope  rather  than  an^ssured  expectation — notwithstand< 
iiig  the  contrarT,'  opinion  largely  prevails.  Any  oiher  treatment 
than  tenotomy  is  of  little  value  iifter  a  permanpnt  stiuint  has  been 
profliiced. 

In  diverging  strabismus,  associated  with  myopia,  the  greatest 
isaistauce  is  to  be  derived  from  proper  concave  glasses,  to  be  em- 
ployed both  for  near  and  distant  work.  They  should  be  chosen 
irith  reference  to  the  degree  of  myopia  and  to  the  accommodation 
ol  the  subject  and  to  the  distance  of  the  working  point.  Vei^y 
often  they  will  be  onc-lialf  or  one-tliird  less  strong  than  the  glasses 
required  for  the  far-point.  The  rules  for  this  have  already  been 
discussed.  Tlie  use  of  glasses  by  young  myopic  persona  includes 
this  vcn.*  important  advantage,  that  control  over  the  recti  interui 
is  greatly  aide<i.  This  suggestion  is  also  applicable  to  cases  of 
great  dissimilarity  in  the  degree  of  myopia  of  the  two  eyes  even 
when  one  of  them  may  not  admit  of  the  glass  which  its  refraction 
indicates,  and  the  correction  is  applied  only  to  the  better  eye. 
Atropine  has  less  efficacy  in  these  cases  than  in  those  previously 
Bidered.  In  incipient  divergence  not  only  are  glasses  to  correct 
tropia  important,  but  thoy  can  often  be  usefully  conibmed  with 
prisma.  Whatever  relieves  the  strain  on  the  intemi  at  the  near- 
point,  is  to  be  adopted.  The  subjects  are  usually  oUl  enough  to 
permit  a  satisfactoiy  examination,  which  with  convergent  squint 
is  often  impossible.  In  the  large  majority  of  cases  of  convergence 
and  in  many  of  divergence  we  must  resort  to  an  operation. 

The  operative  treatment  has  in  view  not  only  the  correction  of 
deformity,  but  the  improvement  of  the  working  ability  of  the  eyes, 
and  if  fjossible  the  procurement  of  binocular  vision.  We  practise 
tenotomy  upon  the  contracted  muscle  to  abate  its  power  and  we 
advance  the  insertion  of  the  weaker  muscle  to  incrc^ase  its  power. 
Tim  former  is  the  most  frequently  employed,  while  the  latter  is  in 
certain  cases  combined  with  it.  A  practical  question  arises  in  con- 
verging squint,  how  early  in  life  shall  tenotomy  be  practised  ?  If 
the  deformity  is  not  large  it  is  better  not  to  operate  until  five  to 
seven  years  of  age.  But  if  the  squint  be  pronounced,  a  tenotomy 
5t  an  earlier  age  may  bo  indicated  to  keep  Lho  muscles  in  better 
h»lancc,  but  its  elToct  will  not  bo  complete  and  it  should  not  be 
done  except  as  a  palliative  measure.  At  a  latter  period  another 
operation  is  likely  to  be  needful.  Should  one  eye  be  operated  on  or 
^h?  Graefe  taught  the  importance  of  dividing  theedtH^t  between 
*>oth  eyes,  but  since  his  time  some  have  advocated  going  back  to  the 
practice  of  early  times  and  conflning-  the  proceeding  to  "ttift  fe^fc 
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which  deviates  most.  As  a  matter  or  fact,  in  marked  deviations 
the  muscles  of  both  eyes  arc  at  fault  and  I  liave  no  hesitation  in 
ing  that  each  eye  should  in  such  civscs  be  operated  on.  For  a  devi; 
tion  of  3  to  5  mm.,  5*^  to  15°,  only  one  eye  is  to  be  operated  on;  for  5 
6  mm.,  15"  to  SO"",  both  will  require  it,  but  there  should  b«  two  wee' 
iuten-al  before  the  second  operation ;  for  squint  of  10  mm.,  30'  to 
both  may  be  dealt  with  at  the  same  sitting.  It  may  be  assumed  t1 
one  toautomy  willetfecta  chan^  of  about !!  mm,,or about  15"*.  A^b 
absolute  result  cannot  be  predicted  because  the  elasticity  of  t 
opponent  is  variable,  and  we  find  the  ultimate  position  frequent 
not  the  same  as  that  which  appeared  after  the  first  week.  In 
much  as  the  patients  especially  seek  an  improvement  in  th 
personal  appearance,  the  rule  is  to  leave  a  slight  degree  of  conver- 
gence rather  than  to  risk  the  sli«rhtest  amount  of  dtvei'grence.  If 
there  be  fairly  good  vision  in  both  eyes  antl  if  there  be  hyperopia 
of  3  D  or  more,  wo  may  put  considerable  confidence  in  the  tendency 
of  the  eyes  to  a  cori-ect  position.  In  such  cases  the  effort  is  to 
estabUsh  binocular  vision,  and  if  there  be  a  divergrence  of  1  or  2  mm. 
this  will  usually  not  be  permanent.  It  is  not,  however,  to  be  as- 
sumed that  a  free  dissection  of  the  tendon  is  to  be  allowed.  This 
was  the  method  at  the  first  introduction  of  strabotomy  by  Dieff* 
bach,  and  from  tlie  unwise  practice  of  that  day  came  a  large  cr 
of  cases  who  needed  a  subsequent  and  serious  operation  to  correi 
the  divergence.  Such  cases  are  occasionally  met  with  at 
present  time. 

The  oiwration  is  as  follows:  For  young  subjects  ether  may  ha 
to  be  given,  for  older  ones  instillation  of  4^  solution  of  ss^Ucyla 
or  h^ydrochlorate  of  cocaine  tliree  times  within  twenty  minu 
will  suitably  benumb  the  tissues.  The  local  auiesthetic  is  much 
be  preferred,  because  we  need  the  aid  of  the  patient  to  enable  us 
decide  how  much  has  been  accomplished.  The  lids  arc  scpara 
by  the  spring  speculum;  for  converging  squint  the  eye  is  push 
to  the  outer  angle  by  a  fixation  forceps  which  seizes  the  conjuncti 
near  the  outer  border  of  the  coraea  and  if  the  forceps  be  rath 
hea\'y  it  may  be  left  to  hang  and  its  weight  will  keep  the  eye 
position.  Employ  forceps  with  a  stiff  spring  whose  teeth  proje 
well  forward,  take  up  the  conjunctiva  and  tendon  at  the  latte 
insertion  and  snip  it  with  slender  scissors  whoso  points  are  a  little 
rounded.  The  wound  must  be  small  and  vertical  and  at  the  middle 
of  the  tendon.  If  an  opening  has  been  made  through  the  tendo; 
the  slender  scissoi's  may  be  slipped  astride  the  lower  and  up 
portions  of  the  tendon  in  succession  and  accomplish  most  of 
cutting.  The  rest  of  the  insertion  may  be  caught  up  by  the  hoo 
and  divided.  If  the  tendon  has  not  been  opened,  the  forceps  will 
thrust  through  the  conjunctival  opening  to  seize  it  and  be  followei 

the  scissors.    The  sharp  projecting  teeth  are  designed  for  I 
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purpose  (see  Fig.  78).  Snip  through  the  tendon  and  passing  through 
the  hole  a  small  blunt  hook  catch  the  upper  half  of  tho  insertion. 
Keep  tlie  scissors  Hat  on  the  sclera  and  cut  at  the  insertion. 
Keep  hold  of  the  tissues  by  the  hook  and  insert  a  second  hook 
uniier  the  undivided  lower  half  of  the  tendon  and  cut  it.  Then 
examine  above  and  below  whether  the  whole  insertion  has  been 
sepafated  from  the  sclera.  The  cutting  is  partly  subconjunctival 
ud  partly  ^•isible  in  the  wound.     A  little  oarb  on  the  blunt  point 

of  the  hooks  materially  facilitates  the  search  for  undivided   

fibres  and  gives  greater  hold  to  the  hook  ('l*heobald)  (see 

I  Fig.  ?T).     The  conjunctival  wound  will  unavoid- 

I  ablr  be  stretched  by  tlieso  maiuieuvres,  anil 
some  blood  will  be  effused  beneatli  the  tissues. 

'  It  is  a  disadvantage  to  have  a  large  thrombus 
beauso  it  increases  the  effect  and  renders  the 
operation  less  certain.  In  putting  the  hook 
uniliT  the  tendon  carry  the  beak  straight  back 
ud  bci!p  the  tip  upon  tlio  sclera  as  it  is  rotated 
either  upward  or  downward.  When  it  is  well 
tiDgaged  the  handle  is  carried  across  tliu  root  of 
the  nose  and  the  tendon  pushed  into  view.  Now 
the  tendon  is  cut  between  the  hook  and  the 
sdeiiiand  of  course  it  is  not  shortened,  but  is 
onir  detached. 

There  arc  other  methods  of  operating.  Some 
make  the  incision  of  the  conjunctiva  below  and 
parallei  to  the  edge  of  the  muscle.  Graefe  ad- 
vised making  it  close  to  the  cornea.  Arlt  uses 
scissors  alone  to  divide  the  muscle  without  the 
help  of  the  hook.  For  myself  the  method  dc- 
wibcil  secures  the  complete  division  of  the  ten- 
don with  the  least  disturbance  of  the  structures  and  through 
tbe  smallest  wounds.  The  conjunctival  wound  is  always  unitetl 
by  a  stitch  of  very  fine  black  silk.  The  bleeding  is  to  be  wip<id 
avray  with  absorbent  cotton.  Sponges  are  objectionable  unless 
^^O'  fine  and  soaketi  in  con-osivc  sublimate  solution  1;2.0<X).  It 
ifi better  to  use  salicylatcd  absorbent  cotton.  Before  putting  in 
Ihe  stitch  the  effect  of  the  operation  is  to  be  ascertained.  The 
pjtod  movements  should  be  well  performed,  and  if  the  de- 
lect is  apparently  reached,  the  patient  should  be  able  to 
converge  easily  to  a  point  five  inches  distant.  If  sufficient 
effect  is  not  secured.  Incisions  may  be  made  above  and  below 
the  insertion  into  the  capsule  of  Tenon.  To  dissect  the  con- 
junctiva more  freely  away  from  the  outer  surface  of  the  muscle 
t*y  ttudcrmining  the  ciiruxic\e  will  also  increase  tbe  eflecl,  \)\\\» 
»t  the  expense   ot  an    unpieasant    i-etractioii  of   U\e  cvitvitvcX^ 
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Another  mode  of   incruasirig-  the  effect   is  to   gather  u 
of   the   conjunctiva   on    the   other  side   of  the   g*lobe  in 
suture  (Knapp).     Better  than  this,  is  to  attach  a  suture  to  the  con-     , 
juuctiva  on  the  outer  side  of  the  globe  near  the  cornea  and  carry  fl 
both  ends  through  the  skin  beyond  the  out<?r  canthus  and  tie  Ihein  t 
over  a  bit  of  stick.    Such  a  guy  will  put  the  globe  into  any  desin;d 
position.     The  thread  must  not  be  left  more  than  five  or  six  houre 
and  both  eyes  must  be  well  bandaged  to  prevent  pain.    I  have 
seldom  resorted  to  these  sutures.    To  restrain  the  operative  effect, 
a  stitch  may  be  carried  to  a  greater  or  less  depth  into  the  divided 
muscle  and  brought  out  near  the  cornea  horizoutally,  or  in  an  oblique  j 
direction.  A  change  of  2  mm.  is  easily'  obtained.  In  rare  cases  wb«i^| 
I  have  sought  to  slightly  increase  the  efft^ct  and  the  conjunctival^ 
wound  has  been  small  I  have  altogetla-r  omitted  the  suture.    To. 
do  this,  is  to  risk  undesirable  retraction  of  the  caruncle  and 
sprouting  of  granulations  in  the  wound. 

Sinking  of  the  caruncle  is  liable  to  occur  in  slight  degree  eve 
after  operations  carefully  done.    It  comes  as  a  gradual  result  of  con- 
traction of  the  cicatricial  connective  tissue,  and  doprntis  u  pon  the  doa 
greo  to  which  the  oculo-urbit:il  fascia  has  been  invadod  and  luosi^ni^^l 

It  IS  always  proper  to  lay  upon  the  usually  squinting  eye  the 
larger  effect  of  the  opcratioiL  If  the  deviation  is  chiefly  monolat- 
eral,  one  maj'  combine  tenotomy  of  the  intenius  with  advancement 
of  the  extemus  of  the  same  e^'e.  If  this  do  not  suffice,  tenotomy  of 
the  intenius  of  the  otht-r  eye  may  be  done  at  a  later  time.  The 
ad\'isability  of  advancement  may  be  estimated  by  the  capacity  of 
the  eye  to  turn  toward  the  outer  canthus.  In  marked  monolateral 
squint  this  will  l>e  feeble  and  the  extt^rnus  will  have  been  so  nmch 
stretched  that  it  cannot  pull  the  eye  around  even  when  the  interuus 
is  looseuL-d.  In  one  case  of  this  kind  where  one  eye  had  slight  myopia 
and  the  other  an  extreme  degree,  notwithstanding  a  good  positio^ 
of  the  axes  was  obtained,  it  could  only  be  held  by  wearing  full  colfl 
reeling  glasses  and  practising  daily  with  prisms  for  tliree  mouths. 
Wecker  has  recently  advocated  what  he  calls  advancement  of  Ten^ 
on's  capsule  at  the  insertion  of  the  antagonist,  as  an  adjuvant 
tenotomy.  The  operation  consists  in  bringing  forward  the  incl 
iug  sheath  and  connective  tissue  as  one  would  do  in  certain  mod 
of  advancement  of  the  tendon  (see  chapter  on  Asthenopia),  but 
tendon  is  not  loosened.  A  well  and  neatly  con  lucted  advanceraen' 
seems  to  me  is  to  be  prefprred.  As  a  matter  of  fact  the  chief  ele- 
ment in  tenotomy  as  well  as  m  advancement,  is  the  alt<^red  tcnsi 
and  attachments  of  the  sheath  and  capsule — com4)ined  with  loose; 
ing  the  insertion  of  the  muscle. 

The  ultimate  result  of  an  opei'ation  is  apt  to  be  greater 
that  which  exists  after  two  or  thi-ee  weeks. 
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For  ordinary  cases  very  simple  after  treatment  suffices,  the 

l^yts  nre  banda^*d  for  twelve  hours  and  then  cold  or  warm  water 

|sppli«l  :is  the  patient  prcfei-s.    The  conjunctival  stitch  may  be 

akcn  out  in  two  days  or,  if  left  to  itself,  it  will  drop  out  in  a  week 

lud  It  causes  no  appreciable  irritation.     Subconjunctival  ecchymo- 

i  will  remain  for  ten  days.     If  granulation  spring  up,  it  must  be 

fcut  off  with  scisstjrs,  not  tourluvl  with  caustic. 

For  divvry^iug  strabismus  the  mode  of  operating  is  essentially 
|tlK>  same,  but   the  tendon  of   the  extemus  is  7  to  8  mm.  from 
ftlH' cornea,  while  that  of  the  int^mns  is  6  mm.      The  elTect  of  the 
lloiotomy  is  usually  adequate  in  simple  cases  of  myopia^  but  in  em- 
metrapia  and  hj'peropia   it  is  less  than  ordinary.    Advancement 
io[  one  or  both  interni  may  bo  advisable  in  extreme  cases,  or  a  tenot- 
|«my  may  be  done  tlie  second  time.    For  a  young*  lady  on  whom  I 
pad  done  two  tenotoiuies  of  each  external  rectus  without  a  perfect 
Icure.the  i*esidt  was  obtained  by  causing'  her  to  practise  daily  with 
iftdductive  prisms  to  tlu»  utmost  of  her  ability.     She  had  good  vision, 
luiit  was  emmetropic  in  each  eye.   She  giadually  improved  in  power 
[of  adduction  and  on  one  occasion  felt  something  snap  in  one  eye, 
jarWriThich  she  acquired  a  sufTlcifnt  power  of  convergence  and  has 
I  Always  retained  it.     A  suggestion  of  Dr.  Gruening  has  proved  of 
Blvaiuttiiiconsiderabledegrecsof divergence  when  no  paralysis 
IuIsUk    After  diviciing  one  or  both  extcnii,  the  two  eyes  are  coupled 
tojrrtbup  by  a  suture  which  is  attached  to  thr  inner  side  of  I  he  globe 
wd  carried  across  the  nose.    It  takes  its  hold  on  the  conjunctiva 
rwtically  near  the  cornea,  and  when  tied,  both  eyes  are  held  im- 
movable and  in  convergence.     It  is  left  in  situ  for  twelve  or  twenty- 
lour  hum's.     Care  nnist  l>e  used  to  get  no  more  effect  than  is  ro- 
l^iurcd.    An  excess  of  10°  or  15"  convergence  at  the  beginning  is 
filesirable,  for  this  amount  soon  disappfai*3.     With   extreme  diver- 
[gi-nreDr.  G.  shortens  the  tendons  of  the  extcmi. 

Hardly  less  important  than  a  correct  operation  is  the  subse- 
QUtDt  management  of  the  eyes.  As  soon  as  the  reaction  has  dis- 
appeared, say  within  four  to  six  days,  the  propriety  of  using  glasses 
I  nusl  be  decided. 

If  there  be  much  hyperopia  and  the  exterui  arc  weak,  not  only 
^uldgla.sses  be  worn,  but  possibly  it  will  be  niHMlful  to  resort  to 
itropine.  In  other  cases  only  the  manifest  H  will  need  correction. 
If  tbere  be  tendency  to  over-effect,  then  no  glasses  ai*e  to  be  given, 
W  course,  astigmatism  is  to  be  corrected.  Sometimes  practice  with 
prisms  and  a  candle  flame,  or  the  use  of  the  stereoscope  will  aid  In 
cwilimiing  correct  attitude  of  the  eyes.  Very  many  patients  can 
^  made  to  see  two  images  after  an  operation  who  found  the  groat- 
,  **l  difficulty  in  doing  it  befor*?,  an<l  they  can  be  taught  to  closely 
'  ^uproximate  or  to  fuse  Ihejn.  S;»ecial  test  cards  must  be  pro\'\i<si. 
hr practice  with  the atvrcoscopti,  viz.:  on  one  side  a  vert\ca\  aud.  otw 
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the  other  a  horizontal  lints  or  on  one  side  a  dot  and  on  the 
dots  in  horb.outal  series  which  are  to  be  numbered,  or  on  one  aidt 
a  capital  L  and  on  the  othrr  a  capita!  F.  which  combined  make  I 
(Green)  or  other  similar  devices  by  winch  it  will  b«  cert:un  Uoat  ead 
eye  sees  and  takes  a  correct  position.  With  the  usual  stereoscopii 
pictures  thei-e  can  be  httle  ussin-ance  that  proper  vision  is  beiiiji 
practised.  Of  course  such  exercises  i-equire  intelligence,  the  subj*v 
must  not  be  too  yoimg  ajid  vision  must  have  a  certain  acuity 
Javal  employs  an  in^nious  rene<:tin^  stereoscoi>e  which  admits  o 
variation  in  the  angle  of  ix^flection  and  consequently  of  conver 
gence. 

Mechanism  of  the  Operation  and  its  XJltimute  Results. — Ther 
is  a  notable  lack  of  accurate  and  well  ascertained  information  oi 
this  subject.  With  patients  the  object  sought  is  cosmetic,  and  if 
passable  result  is  obtained  thuy  are  content  and  likewise  too  ofte 
is  the  surgeon.  It  has  been  claimed  that  decided  improvement  c 
vision  is  pixicured  by  the  operation  and  aiso  that  binocular  visio 
is  a  result  frequently  secured;  v.  Gniefe  and  Knapp  claim  bOlt.  u 
good  cosmetic  result  is  rarely  dilllcult  of  attainment^by  conibitu; 
tion  of  methods  and  by  sometimes  doing  a  sciies  of  operationi 
In  ca-ses  of  decidedly  monolatural  converging  squint  with  gRfl 
weakness  of  the  extornus  and  also  in  cases  of  divergent  squin' 
where  one  eye  has  turned  aside  snnply  because  of  extreme  defot 
of  siglit.  both  retirement  of  one  tendon  by  t«ootomy  and  advanc* 
nient  of  the  opponent  is  re(|uired.  Such  Is  also  apt  to  be  the  cas 
with  divergence  ensuing  fitnn  marked  debility  of  the  Intcmi  i 
cases  oT  E  and  H  notwithstanding  vision  of  each  eye  may  be  goo( 
Here,  as  alrea<ly  said,  simple  tenotomy  is  apt  not  to  suffice  but  muE 
be  combined  with  advancement.  With  ordinary  convergence  cm 
nietic  success  is  secured  by  carefully  avoiding  unnecessary  disturl 
ance  of  the  si:ri*oundings  of  the  tendon,  whether  lateivil  or  betwec 
it  and  the  conjunctiva,  ;tnd  by  not  attompting  to  secure  too  muc 
by  une  operation,  whether  upon  one  or  upon  two  muscles.  It  mui 
never  be  forgotten  that  the  mechanism  of  the  proceeding  consisi 
in  letting  the  tendon  slip  back  and  take  a  new  attachment  to  tJ: 
globe  behind  its  original  insertion.  For  the  degree  of  retiremei 
whicli  maj'  be  safely  permitted  we  must  take  into  account  tl 
lenglh  of  the  internus  and  the  degree  to  which  it  is  shortened.  Il 
length  including  the  tendon  is  about  40  mm.  With  a  squiiit  of 
mm.  it  IS  reduced  to  35  mm.  when  in  the  squinting  position.  Th 
exl>ormis  has  a  nornial  length  of  49  mm.  and  this  will  be  stret-chc 
to  54  mm.  The  internus  m  the  normal  position  of  the  eye  lies  I 
contact  with  the  globe  for  about  7  mm.  This  is  of  course  shorteno 
in  the  squinting  position,  by  tlio  degree  to  which  the  eye  turns  ii 
ward.    Where  the  insertion  is  displaced  backward,  the  muscle  a 
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il6  DOW  hold  still  has  a  favorable  position  for  action  because  this 
potnt  is  now  turned  outward  and  will  inrniit  thf  muscle  to  exort 
its  force  in  a  tangential  dii-ection.  E\*idcntly,  however,  if  the  iu* 
wrtioQ  t>e  pushed  back  beyond  a  certain  extent,  the  action  of  the 
muscle  becomes  more  and  more  embarrassed.  Every  tenotomy 
fiigiiiflee  a  limitation  in  the  mobility  of  the  ^tube — this  may  within 
certain  limits,  in  the  case  of  anta^nist  muscles  which  have  not 
become  seriously  de#renerated,  amount  simply  to  a  displacement  of 
tti£  arc  of  rotation.  But  in  very  many  cases  the  arc  of  rotation  is 
sbortened,  because  the  extomus  is  incapable  of  carrj'ing'  the  eye 
initward  to  the  degree  by  which  the  arc  has  been  diminished  on  the 
iiiwr  side.  In  this  statement  lies  the  reason  for  the  rule,  that  it  is 
ppt4)er  to  let  the  muscles  have  time  to  adjust  themselves  to  the 
new  relations,  provided  one  operation  fails  to  procure  the  desired 
effect.  The  occurrence  of  relapses  is  also  thus  undci-stood  if  it  be 
dmnd  that  the  extemi  prove  to  be  too  feeble  to  maintain  the  advan- 
tage which  t<;notomy  has  given  them.  At  the  same  time  the  abso* 
hite  unwisdom  (to  use  a  mild  phrase)  of  striving  by  free  dissection 
tOpJTect  the  purpose  before  a  suitable  adjustment  of  the  muscular 
forces  has  been  secured,  is  obvious.  No  surgeon,  however  careful, 
au  claim  absolutely  immunity  from  the  luibility  to  slight  over-ef- 
feet  in  some  cases,  because  it  is  impossible  to  control  or  acquaint 
wiwlvi's  with  all  the  conditions  of  the  problem.  Divergence, 
unounting  to  3  mm.  or  more  when  looking  at  a  distance,  is  to  be 
deplnred.  and  such  a  ilejuree  of  deformity  reflects  discredit  upon 
Uua  surgeon. 

The  value  of  the  operation  consists  in  improved  appearance,  in 
norpcomfoi't  in  using  eyes,  in  enlarged  binocular  field,  in  the  inci- 
dental correction  by  glasses  of  refractive  errors,  sometimes  normal 
teiocular  vision  is  gaine<t.  That  it  pennanerUly  improves  visual 
Acuity  is  seldom  true.  An  exceptionally  good  and  permanent 
restoration  of  sight  is  given  by  Johnson,  Trans.  Am.  Oph.  Soc.^ 
18&3.  In  discussing  this  point  we  nmst  choose  patients  whose  age 
Uicl  intelligence  enable  them  to  give  us  trustworthy  information. 
I  have  at  hand  the  records  of  forty  operations  of  which  thirty-six 
*ppe  for  strabismus  conv.  and  four  for  strabismus  div.  Twenty- 
three  patients  who  had  convergence  I  regard  as  capable  of  giving 
reliable  information — their  ages  are  as  follows: 

From  6  to  10  years  =  6 
"  11  "  15  *•  =5 
"  16  "  20  "  =5 
"      21    "    42      "      =  7—23 

ffram  these,  eight  cases  are  taken  out  who  had  V  =  ||  or  ^J  in  each 
<yc  both  before  awd  after  the  operation,  some  of  iViem  reqvxvnw^ 
7J 
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Statistics  to  show  that  if  among  ten  patients  in  whona  each  eye  has 
nearly  normal  sight  and  who  by  tenotomy  and  optical  treatment 
are  put  m  a  position  to  acquire  binoculai'  vision,  nine  fail  to  do  it, 
that  there  lies  behind  the  ocular  cooditions,  a  something  which  con- 
Stituttfs  an  iiisurmoim table  obslacK'.  This  is  indt-ed  the  fact,  and 
0  it.  Hansen  and.  Knmchel  havo  especially  called  attention.  It  is  the 
ictc  of  that  cerebral  co-ordinating  faculty  which  is  the  essence  of 
inocular  fusion.  It  would  appear  that  when  this  faculty  is  once  « 
[test;  or  perhaps  has  never  been  developed,  it  can  rarely  be  acquired 
:<?r  the  very  early  years  of  hfe.  I  do  not  assert  that  in  only  11;< 
all  cases  can  binocular  vision  be  obtained.  I  have  not  studied 
LI  my  records,  but  I  am  certain  that  the  number  is  less  than  20j6. 
bat  a  certain  kind  of  co-ordination  can  occur  between  two  previ- 
Usly  strabismic  eyes,  which  do  not  each  direct  its  macula  upon  the 
bject  must  be  admitted.  It  is  often  possible  after  an  operation 
elicit  double  images  when  it  was  before  not  feasible.  But  this  is 
factitious  and  not  grcnuine  binocular  vision.  One  who  argues  on 
tbcse  points  mustexplam  what  kind  of  vision  he  claims  to  exist.  A 
valuable  kind  of  binocular  vision  exists  in  persons  who  have  a  high 
de^rrec  of  anisometropia  and  in  whom  it  is  impossible  for  the  images 
to  be  similar  and  who  in  reading  will  use  only  one  eye.  This  occurs 
in  persons  who  have  had  one  eye  operated  on  for  cataract ;  while 
this  gives  sharp  vision  they  cannot  dispense  with  the  assistance 
which  the  other  unoperatcd  and  imperfectly  cataractous  eye  gives 
them  for  purposes  of  general  vision.  This  vision  is  really  binocular. 
Yet  there  also  arise  cases  of  s<iuint  where  vision  is  performed  by 
eye  at  the  macula  and  by  the  other  at  a  point  many  degrees 
"ttWe  from  the  macula.  These  persons  will  sometimes  be  found  to 
faavo  acquired  a  kind  of  binocular  sight  in  which  dissimilar  parts 
of  the  two  retina?  have  leanied  to  become  associated.  Tliis  kind  of 
Wtrnal  incongruity  does  sometimes  exist,  and  is  not  within  the  scope 
of  our  usual  physiological  explanation. 

In  conclusion  I  strongly  urge  the  importance  of  exactness  in  the 
performance  of  the  requisite  operations  and  of  care  and  persever- 
ance in  tlie  subsequent  optical  treat  mcnt  to  secure  the  best  result. 
The  reaction  after  tenotomy  ls  usually  slight.  In  only  thrt»e  or 
^'*ur  iiistanct^  out  of  several  hundred  have  I  seen  important  in- 
flammation occur,  and  this  soon  subsided.  Once  after  tenotomy  of 
^th  interni  diphtheritic  inllammation  attacked  the  wounds,  the 
I«ilitint  having  been  allowed  to  go  home.  The  eyes  were  saved,  but 
"iceasive  divergence  eventuated.  The  operation  for  advancement 
Wen  discussed  imder  the  head  of  Strabismus  paralyticus, 
by  livalment  of  penodie  or  as  it  may  be  termed  incipient  stra< 
^*i»ttU5  by  selection  of  correcting  glasses  and  persistence  in  using 
^em  vfiil  not  infrequently  cure  the  deformity  and  also  bring  about 
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binocular  vision,    Tliis  point  has  obvious  practical  importaDceand 
its  verity  is  proven  by  ray  records. 

Intermittent  strabismus  is  extremely  rare.  A  case  report<ii  by 
Dr.  Harlan  in  the  Transactions  of  the  American  Ophthaliiiolopwal 
Society,  1881,  p.  277,  may  bt;  n-ferred  to.  A  child  three  years  old 
exhibited  concomitant  convtM-^int  squint  every  other  day  for  one 
3'ear,  and  it  usually  came,  on  awaking:  from  sleep  and  would  last 
during  the  day.  It  passed  over  into  permanent  squint.  The  i^ 
fraction  was  enuneti-opic  as  decided  by  the  ophtlialmoscopp. 
Nothing  is  said  of  the  degree  of  vision  or  of  the  possibility  of  diplo- 
pia. When  the  strabismus  was  fully  established  it  varied  from 
time  to  time  within  very  wide  limits.  It  was  under  observation 
four  years. 


Stbabismus  Deorsum  Vergens,  or  Surscm  Vbbokns, 

is  to  be  treated  by  operating  on  the  rectus  inferior,  or  on  the  rectus ' 
superior.    The  obliqui  are  not  suitable  for  intei'fercnce.    Landolt 
has  devised  a  method  of  tenotomy  for  the  inferior  oblique;  but  the  j 
occasions  for  it  are  extremely  rare. 

It  has  lately  been  stated  (Eperon')  that  advancement  of  the 
weak   muscle  is  to   be  preferred   to  tenotomy  of  the  deflecting 
muscle.    I  think  favorably  of  this  statement,  knowing  that  tcn^ 
otomy  of  superior  or  inferior  rectus  is  not  as  certain  in  results 
of  the  external  or  internal  rectus.    Both  proceedings  may  somt 
times  be  combinetl. 

Paralysis  of  superior  oblique  is  best  remedied  by  di\'iding  th4 
rectus  inferior  of  the  opposite  eye,  and  subsequently,  if  needfu 
dividing  the  rectus  Intemus  of  the  alTected  eye  and  later  the 
ternus  of  the  fellow-eye  (Alfred  Graefe).     Each  case  will  have  it^ 
special   features  and  careful  estimate  of  the  conditions  will  b^i 
demandcil.     Knapp  has  reported  cases.  jH 

It  is  to  be  remembered  that  division  of  the  superior  rectus  acts- 
by  association  on  the  levator  palpebi*ffi  superioris,  and  is  followed, 
not  only  by  a  depression  of  the  globe,  but  by  lifting  of  the  upper  lid, 
by  which  an  imusual  amount  of  sclera  will  be  exposed  above  the  cor- 
neav  This  fact  may  be  utilized,  if  thei-e  bo  partial  ptosis,  both  to 
aid  the  levator  of  the  Ud  as  well  as  the  depressor  of  the  globe. 
Correct  \ision  below  the  horizon  is  of  much  greater  value  tha 
above  it.  For  strabismus  convergens  or  divcrgcns,  with  upwar 
or  downward  deviation,  it  is  proper  to  cut  the  adjacent  tissue 
rather  freely  on  that  side  of  the  vertical  meridian  to  which  the  es 
most  deviates. 


*  Arch.  d.  Ophtlml.,  March,  April,  1880,  p.  115, 
■  Bevlew,  July,  1889,  p.  205. 
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CHAPTER  X. 


ASTHENOPIA. 

This  term  and  its  synonyms,  hebetudo  vi'sus,  kopiopia,  painful 
twiofi,  express  the  fact  that  exertion  of  the  eyes  is  wearisome  or  pain- 
ful, aod  there  are  often  besides  ocular,  other  symptoms,  viz.,  Iiead- 
aebe}  pain  in  the  back,  nausea,  di/.zines8f  a,s  well  as  numerous  remote 
disturbances.  The  term  Is  coineuient,  but  not  deniiitrC.  To  give  to 
itpiiBilivL'  clianvcter,  we  must  discover  the  error  or  condition  on  which 
itdflpeDds.  The  following  subdivisions  are  clinically  separable.  As- 
thenopia from :  I,  i-efractivc  errors,  causing  overtaxed  accommoda- 
lioa;  2,  from  muscular  errors;  3,  from  neurasthenia.  To  these  has 
bom  added  4,  asthenopia  as  a  reflex  effect  from  the  nasal  mucous 
membrane,  from  which  arises  often  a  decided  and  unusual  degree  of 
cwjjimctival  in'itation,  and  was  noted  by  Schweigger.  I  have  long 
rwognized  an  intimate  relation  between  nasal  catarrh  and  chronic 
coujunctivitis,  and  that  witli  it  asthenopic  symptoms  are  frequent. 
It)  a  somewhat  similar  sense  there  'jlvh  asthenopic  symptoms  with 
iDcipient  cataract,  with  progressive  myopia,  with  early  presbyopia, 
but  such  cases  need  no  consideration  imder  this  head.  Neither 
b  there  need  to  refer  to  cases  of  pure  neuralgia  of  twigs  of  the 
flftJi nerve:  the  supra-orbital  is  most  frequently  at  fault,  and  from 
walaria.  Hypera*thesia  retinae  has  been  set  down  as  a  kind  of 
Mthenopia,  but  it  is  commonly  only  one  of  its  symptoms,  and  has 
'orits  cause  some  of  the  conditions  above  nieiitionud. 

Accommodative  asthenopia  need  not  detain  us  long.  It  is  the 
subjtictive  side  of  various  refractive  eiTors,  such  as  hyperopia,  astig- 
JMtLsm,  anisometropia,  etc.  Upon  this  Donders  laid  special  stress 
and  thus  set  apart  an  important  class  of  cases.  If  thej'  have  any 
(.vpical  subjective  symptom,  it  is  hkely  to  be  indistinctness  of  vision 
after  prolonged  work  on  near  objects.  Besides  the  blur  of  print, 
tht're  will  be  pain  in  the  eyes,  and  especially  headache,  either  frontal 
Of  temporal  or  genei*al;  there  may  be  dizzmess,  nausea,  and  other 
'^ote  symptoms. 

hiinve-stigatmg  etiology  we  may  meet  large  refractive  errors, 
but  it  must  be  emphasize<i  that  in  susceptible  persons  small  errors, 
especially  hypcropic  astigmatism  calhng  for  a  cylinder  with  axis 
newly  vertical,  or  oven  small  degrees  of  hyperopia,  demaM  ftitajcX 
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correction.  As  a  fact  we  havo  often  to  deal  with  a  susceptible 
Ism,  and  because  it  is  easily  set  ajar,  we  must  remove  even  nu 
sources  of  disquietude.  For  this  i*easop  we  are  called  upon  U 
atropia  very  often  for  such  subjects.  They  may  liave  nol 
photophobia,  and  this  at  the  be^nnin^  may  be  aggravated  by: 
ria^is,  but  perseverance  until  all  stiasmodic  and  painful  ac 
modation  is  abolished  will  also  remove  photophobia.  It  somet 
happens  among  these  subjects,  that  atropia  causes  headache^ 
it  may  bo  very  severe,  ^ 

IX  the  case,  as  will  in  rare  instances  occur,  be  one  ofV 
feeble  power  of  accommodation,  useful  local  treatment  is  to 
sot.  muriat/fi  of  pilocarpine,  gr.  ij.  ad  oz.  i.,  into  the  eye  once  d 
or,  sol.  sulphate  of  eserinc,  gr.  ^  ad  oz.  i.     But  general  tonij 
rest  of  the  eyes  will  be  the  chief  rehance. 

These  cases  may  have  other  complications,  and  thei-e  at 
peutic  suggestions  to  be  made  which  will  be  referred  to  her 

It  is  important  at  this  point  to  dtBOutts  the  properties  atid  u$e$  <ifp 
before  enteriiiK  upon  tlie  BubjtH-t  of  the  couditioiiB  for  whoso  detcctfoi 
relief  tbey  are  eiijjjloyed,  viz.,  errors  of  the  ocular  Uiusicles.  Their  ph 
properties  are  eitreirielv  siitiple.  A  priBiu  is  a  transparent  eubstacii 
eluded  between  two  plane  surfaces  inclined  to  eacli  other.  The  thlii  « 
■xigle  iii  oalled  tlie  iipex,  the  thick  border  is  the  l>aHe  ;  a  lino  drawn  froi 
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Apex  perpendicularly  to  the  base  is  (VitUnl  the  base-apex  line.  The^pS 
of  a  pritiiu  may  be  dew<rll>ed  by  reforring  either  to  iti<  af>ex  or  its  baM 
by  cuBtora  we  usually  choose  the  base  mnl  wiy  that  the  bane  is  placed  1 
direction  or  another  relatively  to  the  eyi'ti.  Refraction  through  pria 
shown  in  Fig.  79.  On  the  surface  ^IC  of  a  prinm  let  fall  a  ray  SK, 
deflected  toward  the  perpendicular  at  A',  emerges  at  D.  is  there  defi 
away  from  the  perpendicular  to  O.  The  apex  of  the  prigm  Is  4,  its  bi 
CB.  The  deflection  of  light  is  always  toward  the  base.  The  rays  \ 
Impinge  at  oblique  angles  are  dcQcctod  more  than  those  which  striki 
tically  to  the  plane  of  incidence.  Hence  the  so-called  minimum  devi 
Implies  that  rays  fall  vertically.  Beyond  a  certain  obliquity  of  incii 
rays  cannot  escape  froui  a  prism,  but  undergo  total  reflection  from  tl 
terior  zuid  opposite  snrfa«!c.  The  angle  of  totid  rellcction  varies  witi 
refractive  index.  For  spectacle  glash  (crown  1.08)  it  is  40"  49'.  Excej 
purposes  of  examination  only  prisms  nf  low  angles  (below  10*)  are  us 
ophthalmic  practice.    There  is  uo  fucus  and  they  form  no  Ima^.    The; 
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compose  light  into  its  elements,  and  this  property  of  "dispersion"  gives 
them  their  valae  in  spectrum  analysis  and  is  their  disadvantage  in  physlo- 
kjgieal  optics.  They  produce  colored  fringes  on  the  edges  of  objects  by  this 
^dirocaatic  aberration." 

Objects  viewed  through  a  prism  are  seen  in  a  false  position ;  for  example 


Fto.  80. 

aD  object  at  O  seen  throngh  the  prism  appears  to  be  situated  at  another 
spot,  viz.,  O'.  The  stronger  the  angle  of  the  prism  the  greater  the  displace- 
ment, and  for  prisms  of  low  angles  the  '*  deviating  angle"  is  half  the  angle  of 
the  prism.  The  displacement  of  the  object  is  always  toward  the  apex.  If  a 
prinn  be  placed  before  each  eye  and  the  base  of  each  be  to  the  right  the 
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object  will  be  displaced  to  the  left,  but  the  visual  lines  will  not  be  altered  in 
their  angular  relation.  If,  however,  the  i)nsiiis  be  plaee<i  with  their  bases 
the  one  to  the  right  and  the  other  to  the  left,  or  "outward,"  the  object 
▼lewed  by  the  right  eye  wiJJ  be  dispJaced  to  the  left,  and  that  vVevnid  \j\'  \\\e 
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left  eye  to  the  right,  and  diplopia  (crossed)  would  ansae  if  the  Tisiul  linei 
did  not  turn  toward  each  other  in  coovergence.  Henoe  prinnB  with  baiM 
outward  are  called  adducting.  If  now  the  baaen  be  turned  toward  tin 
median  line  the  opposite  effect  follows— the  object  is  displaced  oatward  and 
again  would  diplopia  (hoiuonyiuous)  occur,  did  not  the  visual  lines  mske  a 
corresponding  divergence.  Hence  prisms  with  bases  inward  are  termed  ab- 
ducting. If  in  Fig.  81  with  prisms  bases  outward  the  eyes  view  the  object 
O,  the  displacement  for  each  will  be  toward  the  median  line  and  doaUe 
images  will  appear  projected  for  L  to  the  right  of  0  and  for  R  to  the  left  of 
O,  i.e.,  crossed  until  the  visual  lines  have  converged  so  as  to  make  the  two 
images  at  their  intersection  at  O'  unite  into  one  image.  The  effect  is  aa^>* 
parent  approximation  of  the  object,  its  reduction  in  size,  and  a  ooDsdooi 
convei^ng  effort  accompanied  by  accommodation. 

Now  reverse  the  prisms,  as  in  Fig.  83.  Lettbe  object  be  nearer,  say  at  0. 
The  displacement  is  for  each  eye  outward,  and  homonymous  diplopia  oocon 
until  the  visual  lines  diverge  far  enough  to  intersect  at  the  point  O.  The 
effect  is  an  apparent  removal  of  the  object  and  a  conscious  relaxation  of  cod- 
vergence  and  accommodation.     Still  other  effects  occur  which  will  be  re* 
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ferred  to  later.  The  extent  to  which  convergence  is  possible  greatly  exceeds 
the  possible  divergence. 

If  in  the  above  experiments  the  object  be  at  6  metres  or  at  20  feet  dis- 
tance (the  visual  lines  practically  parallel),  they  may  by  adductive  prisms  be 
forced  into  extreme  convergence  and  by  abductive  prisms  into  a  moderate 
amount  of  divergence. 

It  has  been  said  that  for  spectacles  only  weak  prisms  are  used,  and  that 
for  them  the  deviating  angle  is  about  one-half  the  refracting  angle.  The  de- 
maud  for  accuracy  in  ophthahoic  methods  has  led  to  suggestions  for  a  more 
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ptrfect  Bystnni  of  notation.  The  reason  is  that  as  fonnd  in  the  ahojJd  prisms 
telduiu  confona  precisely  to  iho  nuuibor  marked  as  their  angle,  and  it  is  also 
dasir«d  to  make  prisms  ooiifonti  to  the  principln  now  nnivcraal  with  other 
glsiPMeft.  o(nuuil>eriug  them  by  their  power  and  uot  by  a  purely  optical  prop- 
erty, aod  in  iluin^  thin  to  eKtablitih  a  »implti  and  uniform  ratio  amoujf  lUmu. 
Dr.  Jn(.<<ki}on  propiM^^I  to  number  thoui  by  their  deviatint;  power  Id  au^Ies 
and  to  mark  tliid  number  on  tlio  prii«iu.  using  tJie  letter  d  after  the  number. 
e.ff.^  for  a  prism  t»f  4'  auglp,  2  rf  ;  of  2' angle,  Vd.  gee  Trans.  Am.  Uph. 
Soc.,  1888,  p.  150.  0r.  l>ennett  {proposes  a  new  wetliod  baaed  on  a  very 
modern  conception  in  pbyKtcs.  the  radian,  which  is  lui  arc  wboiw  length 
«^uaUt  its  radius  of  (?ur\*aturo,  viz.,  5 7. 205 \  of  which  ho  vould  take  the  hun- 
dmJtli  part,  the  oentrod.  For  special  detuription  see  TrauN.  Am.  Oph.  8oc., 
18H0,  and  coiumeuts  on  it  by  Dr.  Burnett,  Ophthalmic  Meoiew^  .Taiiuary, 
1691. 

An  optician.  Mr.  Prentice  (^-Ir'-A.  of  Opkth.,  xix.,  Jan.,  1890,  April  and 
July,  li^},  hiui  brought  forward  a  nomonplaturo  which  Is  certaitily  simple, 
accurate,  and  in  accord  with  our  customary  practice  with  otlier  g'laiwes.  H» 
proposes  \<i  measure  prisiuiA  by  their  diitplacing  elTecl  measured  on  a  plane 
<tau^nt)ut  1  metre  distant  from  ilie  priMii,  and  the  unit  to  Ije  a  prism  which 
(hall  at  this  <U^tanoe  cautte  a  displacement  of  1  centimetre.  It  happens  very 
remarkably  and  fortunately  that  the  prism  of  ]  '  and  index  1,53  causes  this 
qiuuitity  of  displacement  withiu  a  negligible  fraction.  This  unit  he  calls  the 
prism  dioptry,  PD.  The  value  of  any  prism  can  be  easily  found  by  drawing 
upon  n  CJird  placed  at  a  convenient  distance,  say  tt  metres,  a  series  of  parallel 
liuea  0  centimetres  apart,  and  looking  thr»iUKh  the  prism  to  bo  examined,  the 
number  of  spaces  and  fniciioiis  which  a  lou^^  line  or  a  caiulle  Hume  is  dis- 
placed, denote*  the  number  of  the  prism.  Mr.  Prentice  remarkii  that  the 
ftTerutce  deflection  of  our  comnien-ial  prisms  from  V  to  5°  eorresixjnds  very 
clottoly  Id  this  Kcale  up  to  the  flfth  divirtion.  It  therefore  ToIIuwh  (hat  the 
terms  or*  almost  convertible,  and  our  old  noiuenclature  by  de^eea,  differa 
little  froui  prism  dioptrics.  The  following^  table  give«  the  dlffereuces  (taken 
from  De  Schweinitt); 


DtopLrk*  III. 

Prim 

DiopCrinsFD, 

1. 

1. 00' 

8.om 

2.(»001 

2.  to 

9.W44 

3.0013 

S.94 

10.0333 

looes 

4.83 

i.yiu 

S.0045 

5.40 

20.2TO 

6.0003 

6.47 

43.288 

7.01 15 

7.5i 

Kt>rmcUiur  Acixle  oC 
l*rum  Haqulpsd. 

8.63 

9.68 

10. 7S 

mi 

SI. 13 
39.0073 


Prlmu  dioptrics  are  easily  convertible  Into  metric  angles  (see  p.  188).    By 

Kuming  the  average  adult  interpupillary  distance  at  64  uuu.,  one  MA  =  ^ 

[mm.  deviation,  which  is  abont  one-third  of  one  PD  (i.e.,  llWmm,).    Therefore 

1  PD  =  i  MA;  or  1  MA  =  3  PD;  or  4  MA  =  12  PD,  or  a  prism  12.88*  angle. 

Another  jmlnt  for  consideration  is  the  priamatic  clTQct  of  decentoring  loneos. 

Mr.   Prentice  lias  shown  that  alensdecenteredonec^ntiuietre  givesapriB- 

roatic  deviation  of  na  many  dioptries  at*  there  are  dioptrie«  in  the  lens.     A 

HleoB  -h^  D  deeenteretl  one  centimetre  ^'ves  a  displacement  of  4  PD,  and 

H^it  deoentereil  one-half  a  centimetre  u  diitplnceuient  of  2  PD.     Moreover, 
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the  p^Titrad  of  T>r.  Dennett  and  the  prism  rllnptry  ftw  ftlmost  Mpntle 
U  thus  appears  that  the  liecentmtion  of  strong  lenaofi  U  aa  importatu  ctr-< 
cuiUBtancti,  vhile  (ur  lenses  lens  than  2D  the  deviatiousare  email  and  ^eldoIL^L. 
iiii[X(rtAnt,  except  hy  extreme  aiuounta  of  deceiitration.    For  eiaiuple,  a  2  V^^ 
lens  must  be  decentcred  one  centimetre,  or  {',  togettheefTeotof  aprism  of  3'_^ 
A  table  elaborntod  to  luilljmetres  is  g'iven  by  Moddox,  ''Clinical  Use  o^C 
Prisiiiit,  etf.,"  Wiu.  Wt»od  &  Co.,  Medical  and  Surgical  Monographs,  toL  ix.   .^ 
No.  3,  Feb.,  18J)!,  p.  291. 

We  shall  iKTtii  it  ourselves  to  speak  In  the  old  nomenclature  of  deslgn&tin^BB 
prisms  by  their  aiiifles,  ViecaiiKe  for  tho>e  with  which  wo  shall  nhiefly  dra^^^ 
the  errors  are  Htimd.  Moreover,  in  muM^ular  asthenopia  not  only  do  we  ua  ^ 
weak  prisiii»,  but  their  elTect  in  n  pbysiulogicul  sense  id  fox  higher  than  tbe».  i 
optical  valuee  would  surest.  ^^ 


Hdscular  Asthenopia  ;  Muscular  Ixsufficikncy  ;  Dynamic 

Squint.  fl 

To  the  subject  of  muscular  insufllciency  and  more  particularly 
of  the  internal  i-ecti  in  myopic  eyes,  von  Graefewas  the  first  to  cali 
attention.  Sec  Arch.  /.  Ophtfu,  viii.,  Abth.  U,  3U,  1801.  He  did  not 
omit  to  mention  its  existence  under  other  refractive  conditions,  but 
since  his  time  the  field  of  incjuiry  has  greatly  widened.  We  always 
take  account  of  the  i-efractive  state,  but  while  myopia  undoubtedly 
carries  with  it  many  and  serious  conditions  of  muscular  trouble,  this 
fault  is  cxceedins:ly  common  both  in  other  forms  of  ametropia  and 
in  emmctropia.  We  have  to  do  chiefly  with  disturbances  of  adduc-  , 
tlon  and  abduction,  while  a  small  number  of  cases  exhibit  errors  i 
the  movements  upward  and  downward.  We  have  n^ferrod  to  the 
intimate  ixilatioti  which  subsists  between  accommodation  and  con-| 
vergence,  and  we  know  how  f^reatly  this  is  modified  by  the  refr 
lion.  Attention  has  been  chiefly  directed  to  muscular  errors  aa' 
they  are  developed  at  the  working  point,  and  it  is  herc  that  the 
chief  strain  occurs,  but  it  is  found  that  their  study  at  the  far-point 
is  more  often  of  controlling  importance.  If  the  working  point,  asj 
in  myopia  or  amblyopia,  be  very  close,  the  high  angle  of  conver*| 
gcnce  aggravates  the  strain  in  rapidly  increasing  ratio.  What 
ever  be  the  degree  of  adductivo  elfort,  it  is  needful  to  have  a  cer 
tain  amount  in  reserve,  and  it  is  also  needful  to  possess  a  sufficient 
abductive  capacity  to  balance  adduction. 

Landolt  declares  that  there  must  be  converging  power  in  reservi 
twice  as  great  as  that  which  is  being  employed,  but  this  fails  tc 
take  account  of  <'ases  where  defect  of  abductive  power  leaves  ad-' 
duction  almost  unchecked. 

We  employ  prisms  In  mcosurlnt?  addnetjon  and  abduction,  but  another 
method  lias  been  introduced  by  ^a^l.  which  has  been  adopted  by  LfuidoU 
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tad  to  some  extent  by  others,  and  which,  because  it  is  Hoientifically  ar<-iirat(>, 

najr  be  explained.    It  is  founded  npon  a  unit  called  by  Nagol  llie  iiietrw- 

ugle,  which  Is  analogous  to  the  metre-lens  ^ 

crtbe  dioptrj*.  which  wa*  also  introducetl 

ty  Na(cel.     The  metre-angle  is    the   angle 

foraied  at  one  metre  di&tanoe  by  the  intor- 

(ectioa  of  the  visual  line  with  the  median 
pJone.  In  Fig.  SS,  let  the  inter-ocular  dis- 
tance be  represented  by  the  ba»o  line  EE. 
let  il  be  the  centre  and  draw  the  line  Ml!. 
I*et  EA  represent  the  optic  taisof  the  left 
eye  when  looking  at  a  distance.  It  is  then 
parallel  to  the  mwliun  jtlane  MH.  Now 
let  the  eye  E  fix  upon  an  object  dl&t&nt  one 
laelre  and  draw  EM'  espial  to  one  metre. 
rtie  angle  AEM'  is  the  dellection  of  the 
optic  axis  to  tlie  mwlian  line  for  the  dis- 
tttuwof  one  metre.  This  is  the  metric  an- 
^le  or  angle  of  deflection  or  adduction  for 
one  metre.  Let  another  point  be  t-aken 
caJUng  for  an  additional  and  equal  deflec- 
tion; this  will  intersect  the  median  line  at 
Bf';  add  a  third  equal  antrle  of  deflection 
and  we  meet  the  niediiin  plane  at  the  point 
M  .  The  distance  from  M  to  intinity  is  l 
ooe  nietric  anjfle,  from  M'  to  iaOtiily  is  3  | 
Itetric  angles,  and  from  II  '  is  8  metric 
An^Iec  Tlie  effort  of  lUHwmmodatloii  t* 
M"  is  3  D  ;  to  M*  Is  3  D  ;  to  M'  is  1  D. 

"We  see  a  perfect  coincidence  in  the  ex- 
'  prossioo  for  the  two  functions. 

The  metric  angle  is  manifestly  larger 
vben  the  base  line  is  longer,  ».e.,  when  the 
inter-ocular  distance  is  greater.  This  dis- 
buace  we  measure  between  the  centres  of  \ 
tt©  pupils,  or,  more  correctly,  between  the 
centres  (if  rfitHtfon  of  the  glolwH.  Nagnl 
pves  a  table  of  the  value  of  the  metric  an- 
Kle  /or  various  inter-ocular  distances  going 
'•^'u  no  mm.  to  75  mm.  In  children  the  dis 
***o©  may  he  assumed  to  be  on  an  average 

''^luxii.,  and  in  adults  M  mm.    For  the  fonuer  the  metre-angle  will  be  V  30', 

*■  or  say  100';  for  adtiUs  It  will  be  ffiO' or  111)  (minutes).    In  measuring prac- 

"Ciilly  we  may  employ  an  arrangement  of  Ijindolt'c.  vi/,.,  a  niRtric  tai>e  linn 

"^Porx  which  metro-angles  are  miirkod.  one  end  of  which  is  held  to  the  temple 

''^  t.b«  other  end  is  attached  to  n  little  lantern  inclosing  a  candle  and  which 

"  the  object  of  fixation.    The  lantern  has  a  hole  in  the  side  and  the  patient 

oolcl«  it  BB  close  to  the  eye  as  he  can  without  sowing  it  tUnible ;  this  |Hiiiit 

'*®^  off  on  the  tape  gives  the  number  of  angles  of  convergence.     To  meaf^ure 

*~**  can  be  done  in  divergence  beyond  parallel  visual  iJnee,  prisms  with  tb© 

^*®*  Inward  are  required. 

*^  translate  the  finding  of  prisma  into  metric  angles  we  insert  a  table- 
b'™***  Prentice  UrcA.  0/  Qp/tt/i.,  six..  1,  1890),  where  the  ft\ne,  Vaamswv.  imA 
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anf^le  are  accepted  as  equal,  Bhowing  the  value  of  the  angle  of  cooverguioe 
when  the  iiiterimpillary  dititauce  is  lakeu  at  64  lum. 


SI«trio  Aogkas. 

DioptH«<s  I'D. 

D«igTi*e»  of  An;,  atne. 

1 

3.3 

r  so* 

1 

€.4 

3   40 

8 

8.a 

rt  90 

4 

18.8 

7  ao 

5 

16. 

»   10 

10 

83. 

18   20 

SO 

04. 

S6   40 

In  this  table  the  error  up  to  5  metric  angles  is  unimportant,  and  w«  need 
ooi  concern  oureelvee  about  luglier  deffrees  of  disturbanoe,  becaase  for  toch 
oa«ee  primus  are  never  applicable.    But  for  persons  whose  interpupillary  di>- 
touue  is  other  than  04  uiiu.  we  need  a  rule  fur  deteruiiulng  the  metric  anglB 
and  the  correeixiudiug  primus.     Prentice  gives  the  rule  :  "  Ilead  the  inter-   ^ 
pupillary  distance  in  ctntinietres.  when  half  of  it  will  indicate  the  prinu  ^ 
dioptrics  required  to  snbstitute  one  iitetre-angle  for  each  eye."    For  U)  mm. 
the  base  line  is  SO  mm.,  and  llie  uit- trie  iiiiiflt]  will  be  3  PD.     For  50  mm.  the 
base  lino  is  25  mm.  Atid  ttio  MA  —  2.5  PD.    A  reference  back  to  p.  201  willgive 
the  actual  anf^lar  e(|ui  valents  of  the  prisms. 

If  now  we  add  the  number  of  metric  angles  for  the  near,  to  those  obtained 
at  a  distance,  wo  (fot  the  total  so-called  oiuplituile  of  conve^ence ;  which.  _ 
may  be  put  into  foriuulie  i)reciitely  tut  wediscuiatdioptriesof  act-ommodation.H 

Before  discussing*  erroneous  conditions  we  must   have  some 
standard  of  the  normal  status  of  the  muscular  apparatus.    The 
total  lack  of  binocular  vision  has  been  referred  to  under  parat3~siS| 
and  strabismus;  we  now  consider  the  conditions  under  which  it 
maintenance  is  ditTlcuH.     It  has  been  shciwn  that   in  all   persona^ 
there  exists  a  considerable  power  of  forcing  the  visual  linos  beyond 
the  point  of  binocular  Dxation,  and  that  the  possession  of  a  certain 
surplus  power  is  necessary  to  comfort^able  vision.     If  we  Hx  on  a^ 
small  gas  llamc  at  'iO  feefc  distance,  we  can  preserve  single  vision,B 
even  though  prisms  with  bases  outward  be  interposed  amounting 
to  from  3U''  to  50*.    We  can  also  see  a  single  flame  if  prisms  with 
bases  inward  amounting  to  from  0"  to  12'  be  interposed.     In  these 
•performances  the  adducting  and  abducting  muscles  ai*e  forced  to 
unusual  effort,  ami  the  Umit  of   their  capacity  is  denoted  by  the 
prisms,  which   finally  bring  on   uncontrollable  double  sight — we 
see  two   flames.    In  doing  this  we  look  forward   on   the  median 
phine,  and   the  elfcct  consists  in  forced  contraction  of  all  ocular 
muscles  with  predominating  effort  of  certain  groups.     We  may 
say  very   broadly,  admitting  numerous  exceptions,  that  nonnal 
adduction  is  25*  to  45"  and  norma!   abduction  6°  to  8".    Abduc- ^ 
tion   is  more  nearly  constant   than  adduction.    This  may  be  ex>fl 
pressed  in  metric  angles  if  one  please,  but  the  facts  are  not  altered. 
Deviations  from  t)io  horizont.'^il  itl;uie  are  physiologically  more 
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icted:  we  can  seldom  do  more  than  overoomea  prism  of  2°  or  3^* 

ith   base  either  upward   or  dowuward.    If  the  licad   is  turned 

terally  and  the  eyes  are  directed  obliquely  at  the  ^me  the  co- 

ixlination  of  the  muscles  is  changed  and  the  fliidin^s  with  "eyes 

ront"  will  no  longer  hold  good;  both  adduction  and  abduction  will 

hange  and  in  diverse  ways»  not  yet  much  investi^ted. 

If  now  we  attempt  to  determine  the  total  adductive  power  we 
must  not  only  bnug  an  object  close  to  the  face  but  often  resort  to 
prisms  with  bases  out  to  ascertain  the  totality.  Many  persons 
can  s<|uint  mwai'd  to  excess  and  heyoud  measure.  It  is  of  little 
value  to  learn  the  amount  of  this  ability,  and  wc  therefore  attempt 
to  discover  what  flexibility,  so  to  speak,  there  may  be  in  the  mus- 
cular power  when  we  are  at  the  ordinary  working  distance.  This 
may  be  at  from  G  to  20  inches  according  to  the  state  of  refraction 
and  the  habit  and  age  of  the  person.  But  if  we  make  proper  cor- 
rection by  glassiis,  and  if  we  permit  certain  i>ersoiis  to  choose 
special  distances  according  to  their  requirements,  we  may  for  the 
large  multitude  assume  13'  or  one  third  of  a  metre  as  a  conven- 
ient point  for  measurement,  because  it  closely  approximates  10%  tbo 
usual  distance  of  reading,  writing,  sewing,  etc.  We  have  now  in 
use  3  dioptrics  of  accommodation  and  3  metric  angles  of  convergence, 
which  may  be  represented  by  I'.ti"  PD  for  the  average  adult  inter- 
ipupillary  distance  of  04  mm.  Each  eye  is  inclined  toward  the  me* 
dian  plane  a  quantity  represented  by  a  prism  of  about  10"  angle, 
making  a  total  of  20°  for  both  eyes.  What  additional  amount  of 
adduction  will  now  be  possible?  Here  again  we  (hid  great  varia- 
tions. It  will  reach  from  10°  to  ."JO".  As  to  abduction,  we  would 
naturally  count  on  at  least  20"  to  establish  parallelism  of  the  visual 
lines,  but  we  must  remember  that  an  accommodative  effort  of  3l> 
is  being  maintained^  and  that  this  hinders  the  free  use  of  the  abduc- 
tive  capacity.  We  find  that  the  range  is  from  lu"  to  20".  For 
the  puHctum  agendi  the  average  capacity  is:  Adduction,  20"  to 
40'"';  abduction,  15"  to  20*.  We  have  at  13' even  less  freetlom  in 
Vertical  planes  than  we  have  at  a  remote  point. 

In  the  above  statements  it  is  seen  that  we  cannot  apply  the  pre- 
cise rules  to  which  we  are  accustomed  in  refractive  problems  to 
the  conditions  now  discussed,  and  for  obvious  reasons.  The  very 
essence  of  the  organs  is  mobility  and  variable  energy.  To  Graefo 
i*e  owe  a  very  ingenious  device  to  attempt  to  discover  what  are  the 
conditions  of  dynaniic  repose  of  the  two  eyes.  Creating  uncontrol- 
lable diplopia  by  a  prism  with  its  base-apex  line  vertical,  he  con- 
ceived that  the  eyes  would  adjust  themselves  to  the  status  of  re- 
Jiose  and  reveal  either  a  normal  or  abnormal  condition.  Experience 
has  proven  the  untrustworthim-ss  of  this  test  as  a  single  reliance, 
1)Ut  it  does  create  a  condition  which  gives  valuable  hints.     Oraefe's 
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lar^e  dot  and  line  vertical  line  are  better  substituted  by  a  small 
ivhite  dot  on  a  black  card  at  13%  while  tlio  vertical  prism  test  requires 
Xor  its  distant  object  the  same  small  tiaine  at  2o  feet.    Under  thes^ 
tests  the  normal  and  usual  results  are  for  20'  a  position  of  tk^ 
flames  varying"  not  more  than  1"  or  2°  either  way  from  the  i>erj>cm.^ 
dicular,  and  for  13*  it  is  most  common  to  have  5^  of  divergence  frut 
a  perpendicular. 

As  already  said,  the  statements  now  made  about  tho  usual  be 
ihavior  and  capacity  nf  the  ocular  muscles  under  tho  tests  Af^^^ 
scribed  must  be  taken  as  very  general,  and  subject  to  vcrj*  uiunei^B:: 
ous  exceptions.  The  departures  from  the  status  described  are  oft^  3 
very  startling. 

General  Divisions  and  Coitsiderations.—We  are  testing  wh^^^l 
is  called  the  "  capacity  for  fusion"  of  the  separate  retinal  imageas- 
Thia  is  a  cerebral  function;  it  is  capable  of  cultivation*  it  depcnti^ 
on   a   variety   of  factors.    Some  of  them   are,   Ist,  approximate 
equality  in  tlie  reflection  and  perceptive  function  of  the  two  eyes, 
or,  in  other  words,  the  absence  of  high  refractive  errors  or  o( 
narked  defects  in  visual  acuity.    For  these  reasonscases  of  anisome^ 
tropia,  of  muscular  amblyopia,  of  loss  or  defect  of  sig-ht  in  one  ey«?, ^ 
of  decided  myopia  in  each  eye,  of  hyperopia,  of  visual  obtuseness, 
always  predispose  to  or  present  notable  variations  from  a  normal 
standard  of  fusion.    Af?ain,  2d,  we  And  actual  muscular  anomalies. 
in  spasm  of  certain  muscles,  or  in  weakness  of  muscles  which  may 
be  duo  to  faulty  Insertion,  or  to  lack  of  muscular  fibre.    3d.  Doubt, 
less   variations    in  the    density  and   arrangement    of  the   oculo- 
orbital  fascia  give  rise   to  greater  or  less   degrees  of  ofTectix^e- 
ness  in  tho  muscular  conti*actions,  because  it  holds  them  steadj'  and 
makes  an  auxiliary  insertion  for  their  tendons.     Especially  is  this 
trueof  the  recti.    The  importance  of  thisfibroua  membrane  has  been 
too  little  considered  both  as  a  causative  factor  and  in  operations. 
4th.  The  complexity  of  action  of  tho   twelve   muscles  concemud, 
the  necessity  for  rapid,  exact,  and  smooth  performance,  and  that 
during  waking  hours  or  the  maintenance  of  the  visual  act,  they  are 
perpetu.ally  on  duty,  and  that  their  combinations  must  be  adjusted 
to  such  variabh*  distances,  angles,  and  cover  so  wide  a  field,  and 
that  the  mental  consciousness  relies  so  absolutely  and  instmctively 
on  Iheir  work  in  it^s  judgments  respecting  the  external  world — these 
considerations  make  it  clear  that  thoir  function  is  important,  and 
that  we  ought  to  expect  the  same  variations  in  their  conduct  whici^_ 
we  are  not  surprised  to  find  in  what  we  call  the  temperament,  tb4| 
constitution,   the   idiosyncrasy   of  different   individuals.     5th.  We 
are  brought  by  the  last  statement  to  consider  the  condition  which 
more  than  all  others  is  the  presiding  factor  in  muscular  asthenopia, 
"This  is  somewhat  difficult  to  express,  but  may  bo  called  the  quality 
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o(  nerve  energy.    The  health  of  the  efferent  nerves,  of  their  nuclei 
in  the  medulla  oblongata,  and  of  those  portions  of  the  cortex, 
villi  which  they  are  associated,  in    tine   the   vigor  and   quality 
of  the  whole  ner\'ous  system  enter  into  the  problem.    This  con- 
sideration explains  why  in  some  persons  large   muscular  anoma- 
lies have  little  or  no  disturbinji^  influence  and  in  other  persons  small 
errors  are  most  harassing.    This  explains  why  asthenopic  symp- 
toms appear  after  attacks  6f  sickness,  during  debilitating  condi- 
tions, as  the  consequence  of  grief,  of  shock,  of  worry,  as  the  accom- 
paniment of  many  chronic  diseases  having  no  direct  connection 
witli  eyes  or  brain.     Cth.  Overwork  and  inadequate  nutrition  bring 
about  muscular  asthenopia.    On  this  i>oint  we  do  not  dwell.    Lastly, 
if  we  have  not  catalogued  all  the  conditions  which  account  for  the 
presence  or  absence  of  symptoms  of  muscular  asthenopia,  it  is  clear 
that  among  those  mentioned  numerous  combinations  of  local  and 
general  causes  can  take  place  which  will  give  rise  to  startling  and 
perplexing  and  distressing  situatious.    The  Judicious  and  skilful 
treatment  of  cases  of  muscular  asthenopia  with  all  the  complica- 
tions which  may  co-exist  is  the  liighest  problem  in  ophthaimology. 
We  divide  cases  of  muscular  asttieiiopia  into  two  broad  classes, 
■  and  these  together  make  a  third,  which  is  naturally  tlie  largest. 
^Ve  have  the  mi/ntic  and  the  neurotic.    Under  the  myotic  are  in- 
cluded those  in  which  mustmlar  anomalies  are  the  gix'at  and  pre- 
<iominating  factor ;  the  neurotic  are  such  as  exhibit  such  anoma- 
^lies,  but  their  influence  is  made  potential  by  the  dominating  neu- 
rotic condition.     In   the   first  class,   refractive  errors  may   play 
a  part  by  inducing  muscular  disturbances,  and  their  elimination 
often  completely  removes  the  muscular  troubles;  in  other  words, 
the   correction   of  astigmatism,  of  hyperopia,  of    anisometropia, 
will  often  leave  no  occasion  for  dealing  with  muscular  faults  be- 
cause the  strain  on  the  muscles  disappears.     (It  is  pertinent  to  say 
that  these  errors  express  their  hurtful  influence  through  disturb- 
ances of  a  muscle,  viz.,  the  ciliary,  and  the  intimate  association  of 
tUisuith  the  motor  muscles  makes  the  concurrence  natural.)     On 
the  other  hand,  a  minority  of  cases  of  refractive  error  do  not  find 
•^lief  by  focalizing  glasses,  but  demand  substantial  aid  for  com- 
plaining muscles  in  addition.    Tlicse  may  furthermore  be  compli- 
cateti  by  neurotic  conditions  wliich  must  have  full  recognition,  or 
^«itment  will  not,  and  perhaps  cannot,  bring  relief. 

3*^iirthennore,  numerous  cases  present  themselves  in  whom  the 
j^oifestly  conspicuous  feature  is  the  neurotic  disturbance;  it  may 
°^  excitability  or  intensity  of  action,  or  exhaustion  from  any 
[**ua«.  In  these  cases  muscular  defects  are  common,  either  in  a 
^iXtlj'  reduced  power  of  fusion,  feeble  muscularity  in  all  directions, 
^>:»  spasm  of  convergence,  or  in  the  liurtful  elTect  ot  Tft\sioT  ctvov^ 
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whether  of  one  sort  or  another.  It  is  of  course  fret^uent  bo  flAd 
sniali  refractive  cn'ors,  ami  how  marvclloiis  may  be  the  beotifi; 
g-aino(i  by  their  correction,  has  been  already  noticed.  It  is  Iwre 
that  the  potency  of  the  :ib  D  is  observed.  It  is  also  among  these 
people,  mostly  women,  that  the  very  weak  prisms  Und  their  utility, 
To  such  a  point  (a  vanishing:  point)  has  this  prescription  be«D 
carried,  that  a  pajHir  has  been  written  on  the  value  of  the  prism 
,25  P.  D.  Modern  civilization,  the  exigencies  and  urgencies  of  so* 
cial  and  business  life,  hereditary  tendencies,  and  the  Americtn 
temperament  with  its  stimulation  of  the  mental  faculties  makes 
neurotic  asthenopia  iu  its  various  phases  a  disease  widely  prer* 
alent  in  our  community.  How  this  general  tendency  in  siomft 
cases  reacts  upon  the  retina  will  be  mentioned  later. 

These  general  statements  will,  I  trust,  make  it  clear  that  my 
standpoint  in  viewing  a  case  of  muscular  asthenopia  is  to  regfthi 
the  general  coudtlioa  of  the  patient  as  the  controlling  circumstance^ 
and  deal  with  the  ocular  conditions  in  subordination  to  that.  I  hold 
firmly  to  the  necessity  of  rigid,  complete.,  and  exhaustive  investig^j 
tion  of  all  i*crractive,  muscular,  and  other  functional  errors,  ftodj 
apply  the  proper  correction,  but  the  purpose  is  to  include  thesal 
particulars  in  a  judicious  estimate  of  what  relates  to  general  health! 
and  temperament  and  surroundings.  A  corollary  to  this  statcmentr| 
is  that  while  with  neurotic  people  small  i-rrors  must  receive  un- 
usual consideration,  one  must  not  forget  with  them  the  iutluenc 
of  mental  impressions,  and  the  cures  wrought  by  suggestion,  hyp-l 
notism,  metallotherap3",  electricity,  etc.  We  may  now  particu- 
larizc  some  of  the  usual  exciting  causes.  We  have  to  note  over- 
taxation by  reading  on  railway  trains  and  in  carriages;  by  reading 
when  lying  down,  which  convalescents  and  chronic  invalids  often 
find  out  too  lat^c;  by  attempting  difficult  work,  such  as  embroidery, 
sewing  on  black,  fine  painting,  decoration  on  cl»ina,  etc.;  bending 
over  the  work  and  bringing  it  too  near  the  oyca;  by  the  study  of 
languages  whose  text  is  intricate,  such  as  Greek,  German,  Hebrew, 
etc.  Want  of  vigor,  whether  by  congenital  conditions  of  health,  b 
too  rapid  growth,  by  malaria,  by  any  debilitating  causes,  by  shock, 
grief,  etc.,  are  to  be  duly  considere*!;  especially  all  forms  of  uterine 
disease,  hemorrhage,  fevers,  chronic  anaemia,  instigate  muscular 
asthenopia.  It  will  often  happen  that  the  depressing  agencies 
nientioneil,  are  simply  excituig  causes  of  a  disorder  whose  real 
progenitor  is  an  essential  muscular  weakness,  which  may  long 
have  been  latent,  but  is  now  made  potential. 

Some  cases  seem  to  have  congestion  at  the  base  of  the  brainM 
and  there  is  tenderness  over  the  niiihlh' anil  upper  cervical  vort*— 
bnc    Nasal  cataixh  Is  both  a  complication  and  a  causis  while  tb^ 
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Subjective  Stfmpto»is,~pA\n  in  using  or  Qxing  the  eyes  l8  tiie 
rouspJLUous  syuiptoiii.    TbLs  appears  in  all  kiiitls  of  near  work» 
reading,  wntmg:,  otc.  i  it  may  also  exist  in  distant  vision,  in  look- 
ing ftt  a  urowcl,  or  ui  the  stu^*  in  a  tluMtre,  looking:  out  of  a  car- 
riage or  from  tbe  winUow  of  a   railway  cur,  viv.    Tli^re  may  be 
^mit  photophobia.     Seldom  is  tlivre  blur  of  sight,  while  unsteadi- 
ness of  letters  or  work,  which  is  caused  by  a  tendency  to  diplopia, 
rvseinbJos   the   !)lur   of   mfractive   <?rror,  ami    is   S4)nu^tiines    thiiu 
»]R»k«i  of.     The  pain  is  gtynerally  in  the  eyeballs  and  inclines  the 
patient  to  press  on  them  for  relief;   but  It  is  often  temporal,  fron- 
tal, occipital,  or  at  tlie  vertex.     In  truth,  not  a  small  percental  of 
obstinate  headaches,  especially  "  sirk  headaches,"  oriK'nate  in  dis- 
orders of  ocular  muscles.    A  frequent  symptom,  and  one  not  easy 
of  explanation^  is  headache  on  flrst  waking-  from  sleep  in  the  morn- 
hp.    SouK'times  dizziness  oceui-s.    When  t)ie  general  health  is  fee- 
ble, or  the  subject  neun^tie,  we  may  have  the  most  eri'atic  and 
inttmsc   remote  SJ^uptoms.■    aphonia,    palpitations  of   the  heaj*t« 
pain  in  the  ovaries,  diarrhoea,  rectal  irritation,  etc.    Asthenopia  in 
soroe  subjects  is  almost  as  protean  as  hysteiia,  and  the  two  go 
hand  in  hand.    It  h:vs  been  asserted  that  chorea  is  caused  by  this 
condition,  but  m^*  observation  has  been  that  usually  the  order  is 
otherwise,  and  that  it  is  chorea  which  feHves  rise  to  debility  and 
irregular  action   of   ociilar  muscles  as  one  of  its  manifestatious. 
Epili'psy  has  been  asserted  to  depend  on  this  cause.    I  cannot  deny 
/tlint,  in  a  few  crises,  eye  strain  may  have  been  demonstrated  to 
tw  an  exciting:  cause  or  occasion,  but  there  has  been  behind  it  a 
<i«!«pi-r  lesion  of  the  general  nervous  system.   This  statement  is  quite 
OonsLstent  with  the  riisappearancp  of  epileptic  fits  in  case  the  mus- 
O^alar  eye  trouble  is  cured.     Well-niarki^d  ivlicf  in  a  c;i«e  of  epilepsy 
tofrfi  place  in  the  practice  ot  Dr.  Ranney  of  which  I  had  personal 
kn(wU«dge,     The  grreat  relief,  effected   by   tenotomies,   was  only 
partially  maintained   aftf.'rwai-d,  but  the  health  improved  and  the 
Trftniuney  of  the  fits  xvas  much  reduced  as  late  as  three  years  after 
IhB  operations  were  begun.    For  further  discussion  on  this  point  see 
Kt'porL  of  Commitiee.' 

Objective  Symptoms. — These  ai^e  as  follows:  while  both  eyes 
^itliin  certain  limits  st^em  to  move  in  harmony,  for  certain  extreme 
pwitioDS  to  the  rigiit  or  U?ft,  or  up  or  down,  they  become  tremu- 
lous OP  one  will  deviate;  in  the  median  line  and  at  moderate  dis- 
l*iicp8  there  may  seem  to  be  no  fault,  but,  if  an  object  be  brought 
^0'  close  to  the  nose  a  deviation  may  occur.    If  no  evidence  is 

'  JournaJ  of  Nervous  atid  Mental  Ditteaae,  Nov.,  1889.  p.  657.  On  the  ruIh 
)«t(tf  tliepeiiend  disturbaiicesof  tbo  nervous  syfiteiii  dueto  ocular  derariffp- 
"•"lUMHjAiistie,  "Newraljsia."  IH7S,  p.  1(19.  the  writinK*  of  Weir  Mitcliell, 
•"J  "  Punctfona!  Nervou6l»i«f»ffes,'aJtovenB,  Jifew  York,  ltftS7. 
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thus  obtained,  repeat  tho  same  experiments,  biddinir  the  patient 
reg::inl  the  fliifjer  us  it  is  carried  to  various  extreme  positions,  ub! 
while  Jio  IbcL's  upon  it,  put  a  card  before  one  eye  and  note  whelljer, 
when  binocular  sight  is  thus  abolished^  the  covered  eye  may  m 
deviate  from  its  corrt?ct  position.     Especially  useful  is  this  t«t 
when    searching'    for  weakness  of  adductivo  muscles,  the   flogw 
beins:  brought  within  a  ft^w  inches  of  the  nos^  and  each  oye  alur- 
natA'ly  covered  by  the  card.     There  are  other  waj-s  of  deterii  iaing- 
the  so-eallcd  static  condition  of  t!ie  eyes,  but  they  onl^'  give  biols 
and  nob  measurements.    The  parallax  test  (Duane)   is  one,  wKk^ 
shows  a  deviation  in  fixation  by  ttic  dilTerence  tn  lo(>a1izing  thegus 
flame  with  each  eye  alternately,  the  other  being  screened. 

Within  a  few  yeai-s  much  has  been  written,  in  this  country 
es|K*cialty,  on  tt'sts  for  muscular  errors,  and  various  retlnenii'Dts 
have  Iwen  brought  forward  by  Duane,  N.  V.  Medical  Jonruat^ 
Aug.  3,  1881);  by  Stevens,  the  stenopaic  spherical  lens,  Ophlhahuic 
Record,  vol.  i.,  7  and  H,  18SI3,  Nashville,  Tenn.;  hy  Maddox,  the  nxl 
test,  and  the  double  pi'isui  test.    Several  instruiuenls  have  been 
invented,  viz.,  the  phoromoter,  by  Stevens;  an  apparatus  by 
ley,  Med.  and  Snrij.  Hepnrier,  Phil.,  Dec.  5,  ISUl;  an  apparatus 
Oradle  of  Chicago,  and  other  contrivances.    Long  practice  in  i; 
simple  contrivances  and   the  habit  of  searching   repeatedly 
witli  much  care  have  enabled  me  to  accomplish  so  much  th 
have  not  cared  to  be  cumbered  with  elaborate  apparatus.    Tlio 
necessary  appliances  for  my  work  are  s<iuared  prisms  about  l^ 
inches  long  on  the  side  and  varying  from  J"  to  !&"  andsometwenl^ 
in  number;  prisms  mounted  in  series  or  piles,  two  sets,  one  having 
even  numl»ei*s  from  i"  to  20%  the  other  having  odd  numbers  froi 
1"  to 'Jl  ;  a  combination  of  prisms  fp,^  lr»%  10'^;  prisms  nioiintod 
spectacle  frames  of  low  degrees,  l"*  to  3*^,  with  bases  in  or  out; 
Maddox  rod  mounted,  a  s<iuare  double  prism  (Maddox),  a  disc  o 
red  glass.    These  serve  for  the  examination  at  20  feet.     For  tl& 
working  distance  T  employ*  a  simple  prism  holder  shown  in  Fig.  8 
which  serves  likewise  (or  detecting  spasm  of  accommodation,  an 
will  permit  the  use  of  correcting  glasses  as  well.    The  test  for  tia 
near  ought  never  to   be  omitted.      1  diseard  instruments  like  tli 
revolving  double  prism  of  Cretes  because  they  tempt  tho  patieU 
to  put  forth  efforts  which  are  ordy  temporary  and  misleading 
the  oculist.     Hence  in  the  piles  of  prisms  the  intervals  are  i!  .  so  a 
to  learn  more  correctly  what  the  patient  can  do.     To  keep  \\\<f 
square  prisms  level  is  very  easy,  and  I  avoid  in  an  examination  the 
use  of  trial  frames,  or  of  anything  placwl  on  the  face  until  hi   ' 
grees  of  prisms  arc  reached.    The  argument  on  behalf  of  Si 
phorometer,  that  by  being  placed  several  inches  from  the  piitu 
It  removes  tho  liability  to  cause  stimulation  of  muscular  en-oi-s,, 
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my  experjtmcc  is  not  ivell  founded.  The  pborometer  is  widely 
used,  is  a  g-ood  piece  of  mechanism,  but  its  tendency  seems  to  me  to 
be  10  develop  and  exaggerate  small  errors  which  are  unimportant. 

I  need  not  remark  that  refractive  errors  arc  corrected  by  suit- 
abJe  glasses,  and  sometimes  alropla  is  used.  If  refractive  error  be 
sboVH  'J  D  the  correction  is  always  interposed ;  if  less  than  2  D  I  am 
not  careful  about  it,  because  lar^e  and  cai-eful  investigration  has 
shown  that  small  errors  seldom  make  impor- 
tunt  modilkation  of  the  muscle  findings.  In  all 
muscular  tests  a  reti  ^lass  before  one  eye  ex- 
a^rgerates  the  conditions  observed,  by  diminish- 
ing the  tendencj'  to  fusion. 

The  first  test  objet!t  will  be  the  small  s^a 
flame  at  20  feet,  against  a  dark  background. 
For  errors  of  the  oblique  muscles  a  heavy  black 
liite,  one  foot  long,  on  a  white  card  is  useful.  A 
small  gas  Jet   may  be  put  at  lliu  middle  of  a 
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J«rd  on  which  are  lines  drawn  parallel  and  6  ceDtimeti-es  apart, 
■^^  the  card  made  to  revolve,  to  permit  comparison  of  the  dis- 
placement caused  at  different  positions  of  the  prism. 

Tliu  patient  stands,  the  test  box  is  at  his  right,  the  observer 
''*Ces  the  box  and  the  patient;  he  holds  before  the  left  eye  a  ■•*"  or 
*  prisru  with  base  upward;  vertical  diplopia  ensues, which  perhaps 
"le  patient  docs  not  immediately  notice— the  flame  seen  by  the  left 
®>'e  is  projw-ted  below.  If  the  two  images  are  not  plumb,  the  pile 
**'  prisms  {Fig.  85)  is  brought  before  the  x'ight  eye  with  base  on  the 
Side  where  the  top  image  is  said  to  stand,  and  moved  up  until  the 
"^agesarc  made  piumh,    A  red  g-Jass  will  develop  ttie  ctrorUi^ 
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greater  degree,  wliaU'viT  its  rlianicU-r.  Maddox'  g-lass  rod  held 
horizontaUy  before  the  left  eye  ^ives  rise  to  a  vertical  (or  perh;i|s 
oblique)  streak  of  light  on  the  level  or  the  true  tlamc,  which  it  mar 
intersect  or  lie  eitlier  to  the  left  (convergence),  or  to  the  right  (lii* 
vergence).  The  double  prism  of  Maddux  (advantageoustj-  modi- 
fied by  Sava.ge)  consists  of  two  prisms,  each  of  4%  placed  boseitt 
base,  ajid  the  patient  looks  through  them  at  their  junction.  One 
eye  (always  the  left,  unless  this  is  highly  amblyopic)  sees  Iwd 
displaced  images  and  between  them  the  true  flame.  These  tbittt 
flames  are  to  be  brought  in  line  by  the  pile  of  prisms  above  men- 
tioned. 

The  test  now  made  has  decided  value,  but  it  does  not  meajura 
anything?  precise  or  which  has  commanding  miportanoe;  it  is 
mereJy  one  factor  among  many.  To  speak  of  lliis  linumg  as  Uie 
measure  of  the  so-called  insiifllciency  is  to  fall  into  error.  ITiereis 
no  exact  measure  of  "  iiisulllciency,"  and  the  term  is  one  of  general 
signillcance,  not  of  precise  notation. 

The  next  tost  is  to  measui'e  the  degree  of  abduction.  Hold  m 
one  hand  a  sciuare  prism  of  y,  base  inward,  and  if  the  light  re* 
mains  single  put  a  prism  pile  before  the  other  eye  with  base  in- 
ward,  until  tlie  extreme  capacity  for  fusion  is  found.  If  the  li^'lil 
become  double,  turn  the  base  of  the  prism  pile  outward  and  rv- 
duce  the  effect  of  the  S"  prism  until  the  correct  result  is  obtained. 

At  this  stage  another  use  may  be  made  of  the  abductive  prjsni!^. 
Placx!  before  one  eye  a  prism  of  10°,  base  in,  and  if  this  be  uot 
enough  to  excite  diplopia,  add  5°  or  10"  to  the  fellow  eye.    Hold  thi 
prisms  horizontal  and  inquire  if  the  double  images  are  on  the  samo 
level;  if  not,  there  is  a  tendency  to  vertical  error  (hyperphoria).    It 
is  not  at  all  rare  to  tlnd  small  errors.     If  wo  rotate  the  patient's 
head  on  a  vertical   axis,   the   sidelong  fixation  will  man^*   tunes 
bring  out  vertical  error.    So  common  is  this  experience  as  to  be 
almost  physiological.     The  reason  is,  that  in  a  movement  to  tba 
left,  for  example,  the  left  eye  easily  preserves  the  vertical  meridian 
vertical,  but  the  right  eye  under  the  influence  of  the  superior  and' 
inferior  recti  as  sinistral  rotators  must  be  exactly  balanced  by  th« 
superior  and  inferior  oblique  to  keep  its  vertical  meridian  vertical, 
and  this  implies  an  equilibrium  of  forces  very  likely  not  possible. 
It  must   be  remembered  that,  the  strong  prisms  have  abolishit: 
the  instinct  for  fusion^  and  the  -test  object  (the  gas  light)  is  s< 
small  as  not  to  furnish  such  an  inducement  to  fusion  as  would  a 
larger  one  or  as  would  a  rod  or  line.    In  discovering  vertical  errors 
it  is  of  the  utmost  value  to  make  the  patient  move  the  head  back— ^ 
wani  and  foi'ward  as  well  as  sidcwisc,  while  the  prism  induces  h 
monymous  images;  the  evidence  is  the  fact  that  at  certain  positio 
there  is  a  greater  or  less  amount  of  displacement  than  in  othi 
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posJtious.  An  additional  procee<ling  is  to  hold  a  6°  prism  base  up 
before  one  eye  and  then  place  it  before  the  other,  or  reverse  it  be- 
fore the  same  eye.  If  there  be  a  notable  discrepancy  in  the  separa- 
tioa  of  the  ima^s,  this  marks  hyperptioria.  It  will  bo  noted  thab 
nnni' of  these  experiments  stimulate  a  teudency  to  vertical  move- 
lUfiit;  they  sunply  elicit  the  tendency  to  waul  of  parallelism  of  the 
visual  hues  in  the  vertical  plane, 

Tlie  measure  of  the  amount  is  made  by  placing  before  one  eye  a 
prism  with  base  toward  the  image,  until  a  level  is  established. 
Tills  prism  will  vary  from  i**  to  3"  or  0",  while  I  have  corrected 

I  a  case  of  17''   vertical   error.     In  this  kind  of  measurement  (for 
tiyperphoria)   the  phorometer  of  Dr.  Stevens  is  exceedingly  con- 

I  venient  and  accurate.    As  to  the  practical  value  of  the  measure- 
nn'nt,  comment  will  be  made  hereafter. 

The  next  step  is  measurement  of  the  adductive  power.  We 
expect  this  to  e^ual25°  to  GO'^.    Most  people  will  show  less  than  30** 


Fia.  H6. 


wutil  educated  to  more.    Hie  compound  prism.  Fig.  84,  may  be  held 

I  in  the    left  hand   with   the  base  out.     Employ  the  5^  next  the 

J  i*>'  and  Iwforo  the  other  eye  place  one  of  the  piles  and  carry  it  up 

l*o  its  maximum  ;  then  put  the  1.5"  befoiv  the  left  and  again  run 

[through  the  pile  until  its  bottom  prism  is  reached,  or  until  the 

patient  "balks"  and  declares  that  he  cannot  unite  the  images. 

^iie  must  coax  and  urge  and  persuade  and  '*  chair  "  tlm  patient  to 

•It*  his  best  and  never  lose  patience,  and  be  ready  to  \ry,  try  again. 

»  the  adduriin^  farnlty  is  higher  than  32'  put  on  a  pair  of  s()uare 

PHsms.  each   I0\  in  spectacle  frn.nies,  and  begin  again  ns  ht'fore. 

l^  is  a  useful  check  tost  in  some  cases  to  try  the  adduction  in  sido- 

'"'ig  positions  as  well  as  with  eyes  front;  it  will  always  be  lower 

^  amount;,  and  sometimes  extraoriiinarily. 

Uii  proper  to  make  mention  at  this  |ioint  of  the  uoiiiennlature  for  latent 
miuealar  errors  (culled  by  (fntcfo  dyiiaiiiiu  xqiiiut)  invented  by  Dr.  G.  T. 
Stevens iJrcA.  of  tj^jihtJuiJ . .  XVI..  >*ij.  3,  un.  IWfTi.  and  which  lias  gained  ex- 
wniivc  currency.     The  teruiA  nrv  convenient  as  ^uerul  designaVion*.    %\A 
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tbe  rxofssivo  einboration  which  liiu*  bpen  proposwi,  and  the  inu^nMly  sym- 
bolic writing  which  some  liuvo  employed  like  a  cipher  code,  luyHiifirt  awl 
obsicureti  the  fact». 

I.  (teneric  TeriUH.  Orthophoria:  a  tending  of  the  vlHual  llnee  topinlM- 
isui ;  hetfTophoria :  a  t«ndinK  of  these  lines  in  (tome  other  way. 

II.  Specific  Terma.  Heterophoria  may  be  divided  into:  (I)  e«ophoria:% 
tendin;;  of  the  lines  inward;  (3)  exophtiria:  a  teadiug^of  the  Unesoutininl; 
(3)  hyperphoria:  a  tending  uf  the  right  or  left  visual  line  alwve  ttfl  fellow. 
This  term  does  not  imply  that  the  litie  to  which  it  is  referred  is  too  higtutjut 
that  it  is  higher  than  the  other,  without  indicating  which  may  W  ni  (null. 

III.  Coinpoum.!  Terms.  Tendencies  in  oblique  direetiom- may  be  expressed, 
as  hpperesopfioriti :  u  tending  upwanl  and  inward;  or  hyptn'jytphurfa:  t, 
tending  upward  and  outward.  The  designation  *'  right'*  or  "left  "  uiu«t  be 
applied  to  the«o  tenuH. 

We  next  examine  the  same  functions  at  the  patient's  worUing 
distance,  and  tu  do  this  I  have  ion^  found  it  convenient  toust^a 
holder  which  consists  of  a  central  stem  about  0.5  metre  long,  gnt^u- 
atir^d  in  inches  or  centimetres  and  metric  angles,  on  which  is  a  slider 
carryiug-  test  cards,  and  which  contains  three  cells  before  each  eye 
mt-o  which  corrective  glasses  and  siiuai-cd  prisms  may  be  dropped 
(see  Fig.  8(>).     It  will  contain  prisms  amounting  to  50",  and  is  more 
convenient  than  the  trial  frame.    If,  as  sometimes  happens,  a  pa- 
tient cannot  put  forth  his  real  energy'  when  looking  into  an  appara- 
tus, let  him  make  a  few  trials  without  it,  holding  the  test  card  in 
the  hand.    AVe  usually  begin  with  Graefe's  so-called  equihbnum 
test,  employing  a  prism  of  W  with  base  vertical.    He  used  a  large 
dot  u[>on  a  very  tine  perpendicular  line;  I  use  a  white  dot  upon  &_ 
black  card  as  less  liable  to  stimulate  elTorts  of  fusion.     Some  its^[ 
fine  letters.     It  is  most  common  to  find  that  the  images  do  not 
stand  vertical  to  each  other,  but  that  there  is  a  deviation  in  ihe 
sense  of  dlx'ergcnce  of  about  5";  this  cantiot  bo  called  abnormal. 
More  than  this  must  be  noted.     A  deviation  in  the  sense  of  co 
vcrgence  is  always  abnormal,  and  directs  suspicion  upon  the  e 
terni.   Next  try  the  abduction  and  the  adduction  by  prisms  suitabi 
placed.    It  is  best  to  begin  with  ab<luction.    Often  a  patient  wi 
show  only  G"  or  8^  because  of  involuntary  convergence;  hold  t 
flnger  between  him  and  tlic  test  card  and  bid  liim  follow  it  down  to 
13':  he  gets  single  vision  of  the  finger,  and  as  this  drops  out  of  sight 
the  dot  is  siugle.     Add  :Miother  prism,  say  'i°,  and  shift  the  prihins 
from  one  side  to  the  other  so  as  to  make  the  increments  sninll, 
usually  by  2"  or  3°  at  a  time.     Gradual  coaxing  will  bring  th^ 
abduction  to  its  maximum.     This  device  Is  extremely  important  (f 
the  numerous  cases  where  vertical  diplopia  at  13'  displays  niurke< 
esophoria.     Another  trick  is  to  push  the  slider  half-way  up  to  tl 
face  and  gradually  withdraw  it.    It  is  absolutely  necessary  to  gi\ 
the  patient  every  possible  chance  to  exhibit  all  the  abduction 
possesses.    In  trjnng  to  find  all  the  adductive  power  w"  ■•  iTn'O  -U 
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SO  much  to  aiU  the  patient  as  for  abduction;  nevertheless  pushing 
up  tbo  slider  and  slowly  withdrawing  it  will  often  help  him  do  his 
best 

In  assuming  13'  as  the  proving:  distance,  allowance  must  ho 
ma^le  for  his:h  i-efractivt*  ctTors,  especially  myopia,  and  llKulisLance 
may  l>o  uiodilWd  tu  tbu  requirements  (jf  the  case.  It  is  also  ohvious 
that  the  glass  needed  for  the  workinj^  distance  must  be  provided; 
Itxis  applies  to  presbyopia  as  well  as  to  all  refractive  errors.  It 
vili  to  many  be  a  surprise  to  learn  how  low  is  the  adduclive  power 
'^'ith  pi^esbyopic  correction,  and  in  how  few  instances  inconvenience 
•s  felt.  On  the  other  hand  the  displacement  of  tlie  relative  accom- 
,  ^Hodation  explainsthoanno^'ancecausiHl  by  using  too  strong  glasses 
I  **ir presbyopia,  and  sometimes,  when  the  glass  is  weak. 
L  It  is  true,  as  is  now  genei-ally  recoguixed,  that  our  findings  at 
■  "the  working  point  are  subordinat.e  in  importance  to  the  conditions 
M  '^^liL'itcd  at  W,  but  they  have  no  little  signilieance  in  the  general 
^  tstiruate  which  we  make.  Very  oftuu  the  iudicalions  corroborate 
the  diagnosis  of  spasm  of  convergence  in  the  strongest  way,  or 
h  thpy  teach  us  that  wo  have  to  do  with  overtaxed  and  incrapahle 
W  lauM-le^  for  which  rest  and  improved  general  energy  aro  most 
necessary.  The  prescription  of  prisms  or  of  tenotomy  on  the  basis 
of  what  tests  at  13'  show  is  seldom  advantageous,  or  ev*Mi  per- 
missible. 

In  cases  where  marked  csophoria  shows  excessive  convergence 
for  the  whole  range  of  fusion,  wo  must  look  closely  for  spasm  of 
accommodation.  Often  in  these  cases  there  is  mild  hyperopia  or 
astigmatism,  or  both;  we  want  to  know  if  they  alone  condition  the 
muscular  disturbance.  Hffore  using  atropine,  or  even  if  it  has  IxH'n 
used  and  we  want  to  lind  out  if  its  work  has  been  fully  achievecl, 

)w«  may  resort  to  a  k-st  on  wliich  I  have  relied  for  approximately' 
accurate  results  for  twenty  years.     1  slip  into  the  holder  a  pair  of 
spherical  prisms  +  3  D  C  prisms  d'  bases  inward.     An  cmmel.rope 
ought  theoretically  to  n*ad  S.  I  (the  very  hue  capital  letters  n  p 
^  n  T  V)  at  13'  with  -f  3  D.    But  this  will  only  bo  true  with  monocular 
IBvision  and  with  relaxed  interni,  conditions  seldom  presented  in  the 
consulting  room;  hence  we  must  cause  I'elaxatioi)  of  the  interni  by 
interposing  abductive  prisms.    The  convex  glass  and  the  prism  eom- 
n>ine  to  the  same  result.     As  a  fiict,  with  such  a  glass  (an  approxi- 
tion  to  Br  iicke's  di.ssecting  spi'Ctarl<»s)  the  point  of  fusion  of  the 
isual  lines  for  the  average  int-er-ocular  distance  of  64  mm.  is  not 
r  from  2  ALA.     In  reality,  as  the  conditions  are  various  in  dif- 
feivtit  persons,  the  intei^section  of  the  visual  lines  is  at  4'  to  (;'  dis- 
"'hlle  the  accommodation  is  at  13'.     Some  enlargetm'nl  of 
:Mise<l  by  the  glass.    Ileading  S.  1  at  12'  is  not  to  be 
spicion,  but  when  the  point  must  be  pushed  to  10' 
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or  S'  we  have  to  diag^nosticate  spastn  or  nmblyopta>  and  act  Hccori- 
ingly.  If  vision  be  feaaible  at  UJ'  to  13'  \vw  need  not  bo  concttniwl 
about  atropine  unless  other  evidence  compels  it,  such  as  the  iiph- 
thahiioscope,  the  shadow  test,  etc. 

An  hidicatiun  oC  vertical  error  may  often  be  ^ound  by  tUe  lip- 
ping of  a  piitient's  head;  ho  carries  it  bent  to  tlio  shouldi-i*  aod 
perhaps  a  little  rotated.     Close  iijspection  will  ofu*n  show  a&yiD- 
metiy  of  the  head  and  face—one  ear  will  be  liig-her  tlian  the  otlcr; 
the  floors  of  the  orbits  are  not  horizontal;  the  cranium  will  belop> 
sided.    In  such  cases,  which  arc  common  enou;2rh,  one  will  usm 
And  liyperphoria,  and  sometimes,  but  by  no  means  always,  *viji 
demand   correction.     Observations  of  this  character  have  ht«n 
ivcorded  for  many  years  ahioii^  my  notes.     So  decided  are  mT 
convictions  on  this  matter   that  I  may  rite  uistances  of  evidiiDl 
paresis  of  the  superior  oblique  muscle  examined  and  treated  mow 
than  twenty  years  ^5:0  in  which  the  best  results  w<!re  gaioed  not 
b.v  correcting  the  dilTerence  of  I  he  images  in  height,  but  on  the 
working  and  the  horizontal  plane.    Tlie  writer  is  himself  an  id- 
stance  of  the  innoeuousuess  of  a  vertical  error  when  it  develop 
itself  lo"  above  the  honzon;  this  he  has  from  traumatic  paresis< 
ri^ht  obliquus  mferior  (see  Trans,  Am.  Oph.  Soc.,  187T).     Ilrau 
moreover,  be  emphasized  that  examinations  at  the  workine  point^ 
should  be  made  not  on  a  liorizontiil  but  on  a  plane  15'  below  ibe 
horizon,  for  this  is  the  physiological  primary  position  of  fbtatio 
(Aubert,  O.  and  S.).    U  cannot,  however,  be  denied  tliat  casts  exiJ 
in  which  hyperphoria  throws  other  sets  of  nmscles  into  spasm  and 
in-egular  action,  giving  incongi*uous  findings  with  prisms,  and  rr 
lief  is  only  gained  upon  removal  of  tlie  discord  in  the  muscles  dL 
elevation  or  depression  (see  Stevens,  I.  c,  p.  165).  I 

It  may  be  well  to  remark  here  upon  a  sptvial  symptom  swb 
nircly  and  in  severe  neurasthenic  cases,  vi/„,  retinal  ana'Stliesia,  II^ 
consists  in  limitation  of  the  \-isual  field,  rarely  in  hemianopsia,  an 
still  more  rarely  in  general  leduction  of  light  |>erception.  Therf : 
no  abnormal  appearances  with  the  ophthalmoscope.    AVilhnuid^ 
called  attention  to  it,  and  Priestley  Smith '  has  related  cases.  If  I 
visual  field  be  examined  by  the  perimeter  mori*  than  once,  the  IVU 
will  be  found  smaller  on  each  successive  trial,  and  Priestlev  Sniitl 
thei-efoif  rofei's  to  this  as  a  spiral  limitation,  and  calls  it  a  rrfl 
amblyopia  due  to  an  impoverished  state  of  the  blood,  and  excitaW 
of  the  vasomotor  lu-ivfs  causing  arterial  contraction.    I  h»wo6 
served  a  few  cases,  and  clmically  they  differ  from  migraine  in  Iwifi 
caused  by  fatigue  of  the  eyes.    See  case  by  Stewart.* 

'  Arrhives  of  Ophthalm..  xii..  428.  1884. 

•  Ophthalurc  Koviow,  vol.  iii..  p.  140.  18W. 

'  AuiericHii  JiiumiU  t.f  OphthuJ.,  Vol.  7.  1^.  .lulv.  ie8«. 
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Asthenopia  awociatod  with  disorders  of  the  nasal  cavity  deeerves  flpeoial 
mpntioii — the  coiiiiwtiun  Itetwecn  chwnic  pal[>e>)ral  coiijuiK'tivitinand  nnttal 
mliirrh  Imui  be<?n  refoire*!  to,  and  for  a  long  time  it  haw  l»eer»  the  orcaslon  in  my 
owTi  practict?  for  treatint;  natml  i-atarrh  to  cure  the.palpebnil  disease.  With- 
JD  a  ffw  yeftrs  several  authort*  hiive  wrlttim  u\xiu  it  (m.-^'  Nieden '),  but  soine- 
tlUniEr  1(>ss  simple  and  obvious  eouietiiucs  appc-ars  in  tlio  phenomena  of  pro- 
oounr«I  astJienopi'i.  To  these  p(l*4's  Niedfu  refers  in  n  brief  para^rapb  (I-  «.i 
p.  4I1J).  and  a  very  nmrked  instanee  recently  occurred  in  the  i>ei'Sou  of  a  medi- 
cal friend,  wliieli  may  Ih-  l>riefly  deseril>ed. 

Dr.  T.  B.  8.,  aK^I  44,  a  hard-working  and  dletixigiiisheil  praetltionerof  >'ew 
York,  given  to  niierowopy  anil  IwMtk  making,  found  his  eye*  jflveout  in  ISftB. 
He  eoiifiulted  a  ei^miiietent  oetitii^t,  who  {ifWi^  hiin  vtirious  ^laxfies  with  Inooni- 
pletesuceew.  He  went  nway  for  a  vtu'iition  and  under  advice  of  another  al>le 
oculUt  he  underwent  the  use  of  atropia  for  five  weeks,  and  receivetl  a  mixhfleil 
fonnulnfor  tfliL-wen;  viz..  ().I>.  -t-  1.2.w  D^  -*-  fl/ivn  On'  visus  \l ;  O.8.  -^  I.iV  I) 
^  -^  O..V)o  W  visus  Ig.  A  note  by  the  pbysieian  alw"  stat^nl  that  there  was 
want  of  energy  in  the  internal  reeti  iiiuHoles,  and  exeoitujre  power  in  ihe  supe- 
rior rectnj*  of  the  left;  Hint  hewiaclieH  were  due  to  eieeasive  strain  of  aeeom- 
uioilaiioti.  He  wore  gliwtM's  in  aoeordarice  with  the  /ibove  forinula  wiili  the 
4uhlitiuQ  of  ft  prism  A  base  down  for  O.  M.  l^^r  reading  +  0.T5  1>  waj-ailded  to 
the  atiove.  Hix  distressing  Hymptomis  liml  continued  two  venrB,  consisting  of 
pains  in  the  head,  heat  at  the  vertex,  insomnia,  innbillty  to  uxe  Ids  eyeii  and 
the  effort  wr>uM  he  followtnl  liy  fueial  neuralgia.  He  hud  intens**  photopho- 
Ilia  and  hatl  worn  dark  blue  glfLsttes  for  montliH.  He  hiul  hnti  inneh  mental 
strain  >)ut.<>ide  of  his  pnifew^ionHl  work,  and  his  eame  wns  evitlenlly  a  couiplei: 
of  local  eye  troubles,  witli  refnietive  itn^l  nmmiular  and  general  nerve  esJiaus- 
tion.  vV  niarkeil  symptom  was  extreme  palpebnd  eongeiflion,  and  tendency  to 
W!lrJ^nation  on  exjKiitnre  to  light  and  attempting  eye  work.  80  pre-emi- 
nent WHX  this  feature  that  I  wns  led  to  inquire  into  the  eondition  of  the  nttsiU 
eavlty.  I  found  the  pni««iges  narrow  with  slight  protuberance  of  the  sep 
turn  from  undue  thickening,  decided  eongeiition,  tenderneHSon  being  touched. 
and  an««thenia  by  cocaine  afforded  relief  In  some  measure  to  the  eye  wymp- 
toint«. 

Careful  ejcatid nation  of  refractive  and  musoular  conditions  showed  that  at 
14  adduction -ir>'.al»luet ion =7°.  the ophthalmometergaveastlginal ism. f>.D, 
1.50  D  70^  ±  xm" ;  OS.  l.'ii  D  flO"  ±  ISfT.*  It  was  evident  from  the  variability  of  his 
answers  to  the  museularand  refractive  tests  that  there  was  much  spasm  Imlh 
of  the  «itriu!4ii' and  ciliary  nmseles.  (-luitled  by  his  ]>revii.Mi!<  treatiuent  and 
*he  present  eyuiptoiiit).  1  determined  to  attJiek  the  na»td  dlinease  and  nmtle 
aeveraJ  applieationN  of  spray.  lleMef  was  experienced,  and  on  hearing  that  he 
suffered  from  asthmatic  attacks,  that  his  breathing  at  niglit  was  much  embar- 
niMefl  ami  must  lie  done  with  oiM>n  mouth,  I  determined  to  enlarge  the  nasal 
ftjiert  ure.  both  to  get  rid  of  a  hyjiersensiti  ve  fiurfaco  and  to  afford  more  air  space. 
1  removed  a  projection  of  tlie  fM>]ituni  on  the  left  hifie  with  the  saw.  Marked 
Improvement  quickly  took  place.  He  tof>k  horseback  exercise  with  enjoy- 
ment .  within  a  month  i*eisjrt4.*d  that  he  ■'felt  young  and  frisky."  The  glasses 
were  slightly  modilled— the  pliotophobia  soou  aUited  an<l  pnicticnlly  disap- 
I>eared.  31UKcular  spjwm  eeafietl,  all  heatlache  and  neuralgia  vanished. 
Within  four  months  he  laid  aside  glasses,  was  restored  to  comfort,  and  is 

'  Areb.  of  Ophth  .  vol.  xvi..  No.  4.  1M«7,  p.  418. 

•The  sign  ±  signifies  either  +  or —,  and  denotes  ophthahuometrtu  meaiK 
arement,  by  the  instrument  of  Javal-Schifltz. 
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firmly  cotiviuoed  that  the  key  to  his  symptoms  was  &  uenixwis  proceeding  Erom 
the  miKil  mucous  tiiembraiie. 

With  the  fivrnptutiiH  libiive  detailed,  itaeeiiiKntine^Tettsarj'taenlarKPoDtlui 
topic,  utid  one  iiiiiy  It^irii  ti>  ^ive  ht^ed  t<t  titiHal  tstiujiliuittiuiis  in  rfrUtinaNtlie- 
nopio  cases,  and  be  rendy  to  employ  we1l-rec{>^iz»d  methods  of  trvatmeut. 

With  tUu  above  data  before  us,  which  will  bo  conveniently  put 
in  tabular  form,  we  are  called  upon  to  judgx;  what  is  the  real  dug' 
uosis.     Wc  must  i^'ompare  adduction  with  abduction,  both  fordLs- 
tance  and  for  the  near,  must  observe  the  lludin^sof  the  equilibrium 
test  in  both  re^ons.     We  meet  with  very  various  conditions  aad 
combinations.    We  have,  fur  example,  the  following:  1,  defective  ; 
adduction  both  remote  and  near,  i.e.,  insufficiency  of  iiiterni,  espe- 
cially with  myopia;  2,  defective  abduction  both  remot43  and  near. 
I.e.,  insufficiency  of  externi;  this  is  often  really  spasm  of  lUo  in-j 
tcmi,  and  there  may  be  sli^lit  hyperopia  or  astigmatism;  3,  Oe- 1 
fective  adduction  for  the  worUmj^  point,  but  nut  at  a  distance— thisj 
commonly  points  to  pure  exhaustion  and  is  to  be  so  managed;  < 
defective  abduction  >5Teater  for  the  worUint^  point  than  for  dirit^nce,] 
i.e.,  insufnciericy  of  externi  greater  at  13"  than  at  20  feet;  5,  defec-| 
tive  abduction  for  distance  and  defective  adduction  at  the  working 
point.,  i.e.,  insufflcii'iicy  of  externi  for  20  feet  and  of  interni  for  tha 
nc:ir;  fi,  g'eneral  niusi-ular  weaUness  for  all  distances. 

We  may  And  low  abduction  and  adduction  at  20  feet,  viz.,  ab 
=  3",  add.  =  8^  and  symptoms  severe.    The  muscular  relations  fo 
distance  and  near  ui.tj'  bo  entirely  reversed.    We  must,  in  sucli 
e:uies,  look  for  vortical  error  and  take  great  pains  by  darkenio^ 
tue  room,  using-  a  red  plass,  rotating^  the  head  and  moving-  it  u({ 
and  down  as  above  descril)e<l.     In  a  limited  number  of  cases 
will  be  rewarded  by  finding-  that  hyperphoria  is  th(^  peccant  caus 
I  do  nut  habitually  look  fur  this  error  in  the  order  which   I  hav*^ 
g:iven  in  the  description  of  the  examination,  because,  having  give 
careful  attention  to  it  after  readin^^the  statements  of  Stevens,  I.  c," 
p.  158.  I  found  myself  unable  to  agree  with  the  hnpression  mudi^ 
as  to  the  fivquent  hurtful   influence  of  this  error.    It  must  dc 
however,  be  forgotten.     Many  times  have  I  seen  all  symptoms  dia 
appear  when  other  errors  of  which  hyperphoria   was  an  accom 
paniinent  have  been  corrected. 

We  have  symptoms  of  nmscular  asthenopia  most  often  in  ease 
where  muscular  groups  are  not  properly  balanced  or  proportione< 
We  may  also  have  it  when  there  is  debility  of  the  whole  muscula^ 
apparatus,  without  special  disproportion  among  the  opposing 
groups.  It  is  not,  howt-ver,  an  invariable  rule  that  general  weal 
noss  of  the  eye  nmseles  of  nw'essiiy  causes  asthenopia.  A  lar^ 
margin  must  be  allowed  for  what  may  be  called  nervous  excitabiliij 
or  activity.    Those  of  ijuick  and  eager  and  vivid  perceptions,  vvhod 


ASTHIENOPTA. 


TWS 


» 


mental  processes  are  always  lively  and  ready,  arc  the  persons  most 
liable  to  complain,  and  Ihfiy  generally  have  corresponding  rapidity 
in  ail  bodily  muveiiients.  The  juuru  quiut  ur  torpid  or  dcliberale 
persons  are  less  often  sufferers  from  muscular  asthenopia.  It 
must  be  remarked  thatyoun^  subjects  arc  by  no  means  seldom 
alTivtcd  by  muscular  astlvenopia.  I  liave  treated  many  between 
^ven  and  fifteen  years  of  ajre  anti  some  by  tenotomy. 

It  is  in  a  just  appreciation  of  the  ocular  symptoms  and  of  the 
consLitutiona]  conditions  and  characteristics,  that  the  wisdom  and 
skill  of  tlie  physician  arc  put  to  the  lest.  We  deal  witli  inconstant 
factors  and  must  weigh  probabihlies.  The  neurasthenic  complica- 
tions are  the  chief  source  of  embarrassment,  both  in  diagnosis  and 
trealment.  One  cannot  too  much  emphasize  the  importance  of 
beeping  in  mind  the  neurotic  element,  nor  may  one  neglect  or 
despise  the  advantage  often  possible  by  seemingly  trivial  optical 
corrections. 

Trea^m^n/.— This  is  constitutional   and  rational,  or  local  and 
optical,  or  botli  combinetl.    Often  it  is  a  nice  point  to  be  settleri, 
which  is  to  predominate.     It  is  of  course  never  wrong  to  promoto 
the  jn-Meral  vigor  and  remove  any  organic  or  functional   lesions 
which  are  acting  as  predisposing  causes,  and  may  Iw  also  t  he  only 
effeclive  causes.     I  need   not  emphasize   this  side  of  treatment, 
l>«ciU8c  it  appeals  to  the  good  sense  of  every   physician,  and   1 
hwjrtily  concur  in  its  value  and  importance.     In  due  order  come  all 
nit-asures  to  stimulate  the  genera!  wrlfaif,  hnclily  Mud  mentni.  viz,, 
exercisi'  in  the  open  air  according  to  the  capacity  and  sitnalion  of 
the  person,  sufficient  sleep,  proper  diet,  friction  of  the  skin,  or  the 
Turkish  hath,  regulated   massngc,  horseback    riding,  g>'mnastic9 
Under   di.screet    supervision,  etx::.     In   many   cases   we   must  give 
©eneral  tonics,  and  especially  strychnia,  phosphorus,  tonic  bitters, 
'ron. quinine, etc.. and  remcilics  t*  coriTct  or  improve  digestion,  etc. 
Next,  the  special  conditions  of  the  eye  aiv  to  be  taken  in  hand. 
^«  search  out  and  correct  all  erroi-s  of  i-efi-action,  and  do  it  in 
obstinate  or  severe  cases  most  minutely,  and  often  with  the  help 
of   Ihp  full   effect  of   alropini'.      We    nlso    include  herewith  trou- 
bles of  accommodation.      Pilocarpine  muriate,  gr.  iv,  ad   ^  i.,  will 
somcUmes    be    useful,  and    weak    solution   of   sulph.    eserine   may 
^  tried  as  local  remedies,  but  before  resorting  to  these,  all  opti- 
cal error  must  bo  eliminated.     In  cast*  there  be  no  refnictive  or 
wcoruinodativo  ermr.  and  the  muscular  fault  is  general  debility, 
rather  than  special  disharmony,  we   may    resort  to  systematic 
pJti'itise  of  th(;  eyes.     According  to  the  suggestion  of  Dr.  E.  Dyer 
(ace  Trans.  Am.  Oph.  Soc,  vol.  i.,  p.  *^8,  1S65),  the  patient  is  in- 
^cted  to  begin  to  read  for  three,  five,  or  ftfteen  minutes  once  or 
Iwice  daily;  to  do  so  after  a  meal  and  hy  good  light.    Sometimes 
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a  weak  convex  jcrlass.  or  a  wenk  prism  2'  or  3"  for  pnch  i-y*.^ 
base  inward,  is  given.     Each  day  t,h<*  period  of  reading"  is  increaawl 
by  one  minute  or  by  two  minutes,  .'ind  the  most  scrupulous  exact- 
ness is  insisted  on.    In  places  of  roadiiipr,  other  work  may  be  snilwti* 
luted,  but  tho  great  matter  is  to  j-egulate  aiul  systi-matize  tlu'ey* 
work.    Combined  with  this  proceeding,  the  galvanic  battery,  eiltiit 
tho  constant  or  interrupted  cuiTent  for  a  few  minut**s,  witli  (jup 
pole  to  the  closed  eyes  and  one  pole  on  tho  temple,  has  sonie.^-ct 
small,  value.     Stimulating-  Iinimont.s  to  the  forehead  and  l^mpiffl 
of  aconite,  or  of  chloral  and  camphor,  etc,  arc  useful  when  then  is 
neuralgria.    The  douche  or  spray  of  cold  water,  or  mild  lotion&tol 
the  eyes,  viz.,  boi*ax  and  camphor-water,  arc  all  hflpfuU    In  wme 
cases,  notwithstandinjsr  refractive  errors  are  sliKht,  it  is  best  to !«*- 1 
Bcribe  the  wearing,',  of  jilasses,  especially  if  convex  or  cylindrlcall 
the  Uiue.    Tliv.'  behavior  of  the  muscles,  both  with  and  wttlioat  lUe  | 
glasses,  will  help  to  decide  this  point. 

Another  mode  of  invigjoratiii^i^-  the  eye-muacles,  and  which  is 
especially  suite*!  to  tho  ciises  where  all  the  muscles  are  feeble,  is  by 
usin^  prisms  as  means  of  gymnastic  training.    Dyers  method  dcUs j 
with  muscular  action  and  accommodation  together;  by  pj'nma 
prisms  the  extrinsic  muscles  alone  aiv  acted  upon.     Tl»c  patient  i^ 
provided   with  prisms  of  Sj",  5",  two  of  10°,  and  one  of  15\  wit] 
»]uared  outlines.    He  takes  a  candle-flame  or  door-knob  at  V» 
ftH't  for  his  objt^ct,  and  performs  the  efforts  of  adduction  and  aMuC 
tion  by  means  of  these  prisms.     He  beyins,  say  with  adduction, and 
at  first  holds  the  prism  of  5'  with  base  out,  in  front  of  one  eye,1 
substitutes  the  10  ,  then  before  t\\Q  other  eye,  places  5°,  makinjfi 
total  of  lb";  then,  if  practicuble,  substitutes  the  other  prism  of  Ifl 
for  the  5*,  and  so  climbs  u])  t  he  ladder  of  adductive  prisms  l>3'  si; 
steps  as  be  can  make.     If  the  interval  of  5"  becomes  too  ^reat,  1 
rnay  take  that  of  2*".    On  the  other  bund,  he  will  in  a  similar  wi 
train  the  nlnluctive  muscles  by  putting^  before  one  eye  with  it-s  ba 
inward,  the  prism  of  24°,  then  that  of  5°,  then  one  before  each  ej 
and  finally,  may  possibly  reach  the  10°.    To  reach  an  adductive 
power  of  434**  and  an  abductive  power  of  10'  will  irquire  sometit 
se\'eral  weeks,  and  when  attained  slioulil  he  pracliiwfd  once  or  twi 
daily.    The  daily  session  neetl  not  occupy  nioin;  than  ten  mmut 
and  need  not  be  more  frequent  than  twice.     There  are  few  cases  i 
which  this  iiietho<l  is  well  suit-ed,  and  one  neetl  not  spend  nmij 
time  over  it.     Improvement  m  adduction  is  often  gained,  but 
dom  in  abduction.     Some  special  liisharmony  will  usually  be  dij 
covered.     Sometimes  it   will  be  preferable  for  the   physician 
superintend  tho  pristn  practice,  both  for  its  benetlcial  elTect  and 
elucidate  the  diagnosis. 

If  muscular  defect  be  combined  with  impurtunt  refractive erroi^ 
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the  amount  of  H  was  insignificunt  and  was  certainly 
portanl  factor.  Alon^^sido  of  Lheso  may  be  placed  II  cases  0 
of  -^  0.T5  D,  although  iti  thtnn  niore  stress  is  to  l>e  laid  upon  t 
fi-activo  error  than  for  siiiiplc  H.  Astig:niattsm  of  all  kinds  i 
21  cases;  and  aiyupia  3.  A  further  interest  attaches  to  tb< 
of  muscular  err"or,  and  lieivin  my  views  publisht:d  in  186-1 
quoted  in  tbo  Isl  edition  of  this  text-book.  p.  201^  1800,  are  ful] 
roboratcd  by  additional  experience.  Iiisufilciency  of  recti  c 
=  73;  insutlicicucy  of  recti  iuterni  =  26;  vertical  error  =  1; 
=  100.  The  similarity  of  results  is  remarkable  because  in  1 
found  74*  of  recti  extern  i,  and  in  1892  I  find  731^  of  the  san 
further  analysis  j^ivin*:  the  ivfractive  conditions  under  the 
types  of  umscular  en-or  shows  the  following: 

Insuf.  externi,  K  error  not  exceeding* +>^ 
H 
M 

Ash 
Asm 
Antimetropia 


Emmetropia,  hyperopia,  and  hyperopic  astigmatism  incli 
cases,  and  while  the  I'cfractive  error  was  in  most  cases  con 
this  alone  did  not  give  relief.  It  is  quite  admissible  to  suppos 
Bpasm  of  tbo  intomi  is  more  at  fault  than  defect  of  thecxtert 
this  is  doubtless  the  true  patho'renesis  of  most  cases,  and  th 
weakness  of  externi  is  secondaxy.  The  result  of  treatment 
abandonment  of  prisms  after  a  certain  time,  often  demons 
this  to  he  true.  It  inij^ht  in  soin*'  cases,  perhaps,  have  bee 
sible  to  break  the  morbid  chain  by  prescribiiiy  atropine  for 
to  six  weeks,  but  cut  bono  ?    Prisms  meet  the  indications. 


Insuf.  interni,  E  error  not  exceeding  -I-  0.50 
H 

Ash 
Asm 


ir. 
5 

4 
1 

2tJ 


Among:  these  cases  spasm  is  necessarily  excluded,  and  the 
nish  a  sulUcient  answer  to  the  objection  made  air^iiust  my 
of  these  cases.,  that  they  represent  simply  minor  degrees  of  i 
rectcd  hj'pcropic  error  rather  tiian  real  muscular  faults.  A 
tbcm    emmtttropia    and    hyperopia   and    hj'pcropic   asti^m 


count  for  %hi,>  I  need  not  press  the  logical  value  of  these  cases; 
they  eliminate  all  that  niijrht  ht  ur;j:eil  in  opposition  on  th«  ground 
0/  {HTSonal  bias.  To  comph'tc  the  cases  there  was  o\w  of  vefUral 
error— giving  this  form  of  trouble  (hyperphoria)  the  very  modest 
showing  of  1^.  It  is  ris"ht  to  add  that  ainnn^  tlie  44  reje<:teii  cases 
wtTf  C  in  which  vertical  error  was  noted,  making  out  of  144  cases 
of  all  kinds  of  muscular  trouble  almost  5*  of  this  type. 

It  IS  common  to  find  that  wearins"  prisms  a  little  while  increases 
the  manifest  amount  of  musrular  weaUness.  1  speak  partictilarly 
of  the  ejcterni,  in  other  words  the  abductive  power  is  less.  The 
explanation  simply  is  that  the  overtasked  muscles  ^vc  up  the 
struggle  and  lean  on  the  g-lasses.  Hence  it  frequently  follows  that 
prisms  are  a  pn?lude  to  tenotomy.  This  comes  about  when  pain 
retums,  in  spite  of  prisms.  I  once  increased  the  ang^le  *>f  adductivu 
prisms  for  weak  externi  up  to  7"  for  each  eye  iu  obedience  to  the 
(k'liiands  of  a  patient,  who  refused  tenotomy,  but  for  whom  it  was 
Ilnally  done  with  most  brilliant  result. 

'Fhat  prlnnia  eo  weAk  as  li' are  eapable  of  pmiliicin^  positive  and  bene- 
fieia.1  elTecto  is  not  only  atlt*8tt>(1  Hbniiiiuutly  by,  ex]H^ricnce,  bitt  h  ttufllcEent 
fMWMiii  is  found  in  the  dt^reu  of  coiivergeiiee  which  lliey  indUL^.  Instead  of 
[KiniileliHtu  we  havu  an  ubaleinont  i>f  uiie-buir  a  metric  unple  for  the  iiiter- 
ftinilar  distance  of  60  mm.  And  this  iu  in  reality  one-sixtli  of  the  eCfort  re- 
Itiiml  jit  tbf  ii.HS(ini<^d  workhit;  ptiint  of  i  met  re  or  It  metric  nnyU-*.  A  wm- 
*t«i»l  n1>ateaient  of  alxluctiou  aiuuuiitiu^  to  10}«  of  this  re<iuir«uieut  i» 

k<*rTrtiiily  not  insl^iifltiuut. 
If  there  be  insufficiency  of  the  intcrni  for  distance,  we  may  uni- 
onaly  expect  the  same  at  the  working  point.  It  may,  however, 
*ot  oxist  at  the  remote  end,  and  exist  at  the  proximal  end  of  th» 
^^Jtiocular  visual  line.  On  the  other  hand,  insufficiency  of  the  ex- 
^v^t^l  may  occur  at  the  disUil  end  and  bo  greater  at  the  proximal, 
^P'*  it  may  chanjs^re  to  insufTicienry  of  the  inti^mi.  We  may  souu*- 
l^tun»»s  pi-operly  j?ive  prisms  of  ditTerent  decrees  for  the  respective 
positions,  but  we  oug^ht  not  to  grive  adductive  prisms  for  distance 
^^nU.  abductive  for  near,  until  the  full  benefit  of  the  former  has  been 
l^fleveioped  by  wearing"  them  many  weeks.  It  may  also  be  remarktui 
that  u*eak  convex  glasses  sometimes  take  the  place  of  adductive 
^'•isuis  for  near  work,  but  not  often  in  subjects  with  vigorous  ac- 
*'*>»uoclation.  My  conclusion  from  ample  experienc4?  is  stronjcrly 
''uvor  of  the  helpfulness  of  weak  prisms  continuously  worn,  for 
^o<loratc  degrees  of  muscular  error,  and  they  have  m  my  prjictice 
''eviy  taken  the  place  of  Dyer's  method,  of  gymnastic  prisms  and 
tht  various  palliative  proceedings  above  referred  to. 
1*1  giving  prisms  the  rule  may  be  formulated  that  the  base 
^Uld  be  placed  toward  the  image  whose  position  is  to  be  cor- 
*^ftd,  and  this  corresponds  to  the  weak  muscle,  provided  the  phy- 
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siolog^ical  or  fiinclionnl  action  of  the  muscle  is  refrardetL  The  apet 
of  Uip  prisin  lik«  a  knife  edge  indicates  the  muscle  which  shoulu !» 
weakened  and  the  base  denotes  the  muscle  to  be  strengtbeuM^. 

The  resort  to  operation  is  next  to  be  discussed.  It  was  ata- 
ployed  by  French  surg-eons,'  Bonnet,  Guenn,  Gunner,  so  ion^uj,'0]i» 
1841  for  the  cases  now  under  consideration^  but  intelligent  adapta- 
tion of  it  was  first  proposed  by  v.  Graefe'  in  1869.  He  especially  dt- 
veloped  its  employment  for  dellcient  adduction  in  myopia,  ^e 
have  learned  by  larg^  and  ofttimes  deploi'able  experience  that 
very  ^Tcat  discrimination  must  be  used  when  we  employ  surgioaf 
means  for  a  functional  muscular  error.  We  must  clearly  recojfaize 
the  distmction  already  indicated  between  cases  purely  muscubr, 
and  cases  where  muscular  eiTors  are  symptomatic  of  nervous  di 
lurb.'iiiees.  These  latter  are  of  obscure  pathologry  ami  a  simple' 
mechanical  coiTection  may  utterly-  fail  of  ivlief.  It  may  be  tww- 
porary  or  partial,  or  it  may  issue  in  diplopia  excessively*  distnss- 
in^,  or  in  aggravation  of  previous  sufferings.  It  is  verj'  difficult  U> 
formulate  rules  for  these  case^,  bet^ause  we  meet  with  such  divt'i 
conditions. 

The  operations  may  bavo  uncertain  results,  and  must  alwaj 
be    done   without  gt^nera!   anaesthesia;    happily  cocaine   rcndo 
this  entirely  feasible.    The  elTect  must  be  measured  immediateV 
by  prisms,  and  lie  controlled  at  leust  as  soon   as  the  foIlovriDj 
day,  because  it  may  be  in  excess  or  deficient.    Generally  complc 
tenotomy  has  beeti  done;   by  some  partial  tenotomy  has  been  e; 
ployed  (Alfred  Graefe,  Abadie,  etc.),.  while  Stevens  employs  " 
ualed  tenotomy,"  which  seems  to  be  almost  a  full  tenotomy,  1. 
p.  173;  but  he  also  seems  to  practise  fre<iueut  partial  tenotomn 
at  intervals  of  weeks  or  months,  until  the  desired  result  is  achievi 
With  complete  tenotomy  the  effect  depends  upon  the  extent 
which  the  oculo-orbital  fascia  is  loosened  (capsule  of  Tenou),  ai 
this  tissue  varies  much  in  density  in  different  persons.    As  suppl 
mentai'v  to  tenotomy,  or  as  a.  substitute  for  it,  Wecker  has  p 
poKt'd  advancement  of  the  oculo-orbital  fascia;  while  advanceme 
of  the  tendon  of  the  weak  nmscle  is  sometimes  done. 

The  cases  in  which  undoubted  benefit  is  to  be  expected  are  th 
m  which  the  fault,  whether  of  adduction  or  abduction,  is  of  the  sa 
quality  both  for  distance  and  near,  and  in  which  there  is  a  sti-on 
impulse  to  binocular  vision.     With  decided  myopia,  wItJi  anisomi 
tropia.  with  monocular  amblyopia,  the  latter  condition  Is  im 
fectly  fuiniled  oris  wanlinf?.     An  oiwration  hw// be  advisable, 
the  result  will  be  less  certain.    When,  liowever,  the  cases  are  of 


'  .Vnnnle-  irO<'an!4tifiu<*,  toiiit*  v.,  p.  13«,  and  totne  vli.,  p.  73. 
»  Kltiii»t'ho  M<»imt»>ti'if<»>r,  1S<'.9. 
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suiuble  kind,  the  surprising  result  is  often  seen,  that  the  amount 
Dcil  by  the  woak  muscles  is  ^"oatly  in  excess  of  the  amount 
trficted  from  the  robust  muscles;  particularly  is  this  true  with 
Insufficiency  of  the  extemi.  This  proves  that  we  deal  with  func- 
tioaal  conditions,  viz.>  spasm  and  not  exclusively  with  roechanicAl 

Tlie  effects  of  an  openvtion  may  be  satisfactory  for  some  time 
and  be  followed  by  renewal  of  asthenopia  and  of  the  evidences  of 
muscular  error.  It  can  also  occur  that  the  muscular  discordances 
may  after  months  bo  re-established j  while  no  usthenupic  symptoms 
have  recurri'd. 

Ciiscs  wliich  show  a  marked  abridgment  of  muscular  power  at 
both  ends  of  the  visual  line  are  unsuited  to  an  operation.  For 
Uirin.prlKins,  n-g-nluUHl  exercise,  antl  general  Umie  measures  are  all 
that  can  be  }t;irely  tried  and  some  of  these  patients  are  in  a  pitiable 
cotiditton.  For  tUem,  advancement  of  weak  muscles  has  been 
proposed,  and  Landolt  records  some  successes.  Ue  also  narrates, 
with  commendable  candor,  ^rrievous  failures.*  There  is  always  risk 
in  advancement,  of  twisting  the  veilical  meridian  and  introducing 
a  new  and  most  serious  element  of  asthenopic  disturbance.  Yet 
by  extremely  careful  operation  and  after-treatment  this  may  be 
avoided. 

The  results  of  a  tenotomy  may  be  satisfactory  both  mechanically 
and  functionally  for  months,  and  by  gradual  relaxation  of  the  cica- 
tru,  diplopia  may  at  lenpth  ensue  and  ^reat  annoyance.  The  field 
of  dijilopia  may  be  lateral,  not  nearer  than  35°  from  the  median 
plane,  and  yet  occasion  ffrcat  discomfort.  If  concave  or  prismatic 
or  (tther  glasses  are  worn,  the  error  may  be  partially  or  sometimes 
wholly  obviated.  If,  however,  the  field  of  double  vision  come  close 
to  the  median  plane,  ^-eat  disturbance  follows.  Sometimes  a  pa- 
tient leui-ns  to  i^ore  the  image  of  one  eye,  but  the  situation  is  re- 
pretlable. 

It  mny  be  accepted  as  settled  that  tenotomy  with  fi'pc  dissection 
of  surrounding  tissue  is  not  lUting  in  muscular  asthenopia;  that 
*^th  high  degrees  it  is  better  to  tlivide  the  operation  between  two 
<?}'esand  at  a  considerable  ijiterval;  the  incision  should  he  exactly 
*t  the  implantation  of  the  tendon  and  not  m  front  of  it.  Graefe's 
rule  of  operating  applied  almost  exclusively  to  cases  of  marked 
'*J.*"opia,  principally  for  insufflciency  of  the  intei'nl,  and  was  to  the 
*'^*-'ct  t.hat  the  eyes  must  be  iu  eiiuilibriuiu  for  a  ponit  about  20^  on 
*w  side  of  the  divided  muscle,  and  on  a  plane  15"  below  the  horizon. 
^  'or  example,  the  left  extei-nus  is  divided,  the  patient,  with  a  red 

*  "  H«fractiv6  AecuuuumlatioD  of  Che  Eye,'"  tranalatioD,  Edinburgh,  18tK), 
16 
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glass  before  one  eye,  should  see  a  candle  flame  singly  when  held  toj 
the  right  20°  from  the  median  plane  of  the  face,  and  dopresMill 
about  15"  below  the  horizon.  A  prism  with  base  vertical  istobei 
put  ill  front  of  one  eye,  and  the  two  flames  must  stand  p*'rpfndicii-J 
larly  when  the  CEindlo  is  put  in  the  place  of  election  al>ove  destj^l 
nated.  An  error  of  3"  in  excess  is  to  be  corrected  by  a  suture  which  | 
shall  include  the  conjunctiva  and  more  or  less  of  the  tendon. 

This   procoiHling  is  oftentimes  too   liberal  and  liable  to  leavaj 
diplopia,  or  such  weakness  of  externi  as  to  introduce  another  kind] 
of  asthenopia.     He  assumed  that  the  muscle  to  be  divided  ma 
always  have  a  superfluity   of  enrr^y,  whereas  experience  shovrsi 
that  this  may  be  far  otherwise.     It  is  safer  to  test  the  result  ol  t!4| 
operation  on  the  median  plane,  and  the  weakened  muscle  mu 
always  be  capable  of  exertion.    In  this  position  an  excess  of  for" 
3"  is  not  serious,  is  often  allowable,  but  the  due  preponderance  ot 
the  interni  must  always  be  respected,  and  some  abductive  power, 
say  2*  or  3*,  should  always  remain. 

The  test  by  a  vertical  prism  is  to  some  degree  fallacious, 
does  not  always  teach  the  true  place  of  equilibrium  and  if  it 
remaining  error,  while  tests  of  adduction  and  al>duction  are  i 
factory,  the  evidence  of  the  latter  is  to  be  preferred  until  futuw 
<levelopments  indicate  what  should  be  done.  ■ 

My  preference  has  been  to  perform  complete  tenotomy  and  coi? 
trol  its  effect  by  a  suture.    Partial' tenotomies  have  in  my  export- 
enco  been  extremely  imcertain  and  usually  ineffective.    With  their 
frequent  repetition  at  intervals  of  one  or  several  weeks,  as  done  1 
Stevens,  I  have  had  no  experience.    In  operating,  use  a  4j<  solutid 
of  cocaine.     Tlie  wound  is  to  be  over  the  middle  of  the  tendon  ai 
it  is  best  to  use  forceps  with  projecting  teeth  which  shall  seize  botj 
tendon  and  conjunctiva.    The  scissors  should  be  sharp-pointed  ao 
curved  on  the  flat,  the  tendon  is  cut  close  at  the  sclera  (a  vc 
useful  scissors  has  been  devised   by  Stevens,  with   blades  ma< 
narrow  for  about  one-third  of  an  inch  from  the  shghtly  blunt 
points;  they  are  curved  on  the  flat);  carry  under  it  a  very  smaf 
blunt  hook,  and  cut  off  the  nisortion  of  the  upper  half  of  the  tendon 
one  blade  of  the  scissors  being  in  front  of,  and  one  behind  the  ii 
tion;  put  a  second  hook  under  the  lower  half  of  the  tendon  and  sii 
ilarly  sever  that.   Keep  close  to  the  insertion  and  endeavor  to  avo^ 
bleeding.    Dr.  Stevens'  scissors  with  much  reduced  tips  are  w« 
suited  to  making  small  wounds  and  may  render  the  use  of  hooS 
unnecessary.   Immediately  test  the  effect  by  prisms  and  the  candl 
and  modify  the  proceeding  either  for  increase  or  diminution.     En- 
deavor to  make  the  wounds  so  small  as  not  to  need  a  suture,  but 

■SeeStandlsh,  Trans.  Am.  Oph.  8oc..  1889.  p.  S80,  who  practised  par 
tenotomy,  with  gxMid  t.*frect,  but  tlio  niuount  divided  was  not  small. 
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-too  much  effect  has  ensued,  it  must  be  employed.  A  light  bandage 
jnay  or  may  not  be  used,  and  usually  10  to  20  grains  of  phenacetine 
will  be  needed  in  two  hours.  There  will  be  in  normal  cases  a  re- 
duction of  effect  during  the  next  two  weeks;  sometimes  this  needs 
to  be  opposed  by  wearing  prisms  suitably  placed.  The  immediate 
result  of  an  operation  will  vary  from  ^^  to  15",  and  each  case  must 
lie  regiUated  according  to  its  own  peculiarities.  It  may  happen 
that  very  little  effect  ensues,  while  on  the  contrary  for  apparently 
«qiial  amounts  of  interference  a  large  deviation  may  follow.  This 
mccrtainty  depends  both  on  the  muscular  power  of  the  antagonist 
and  on  tht;  density  of  the  capsule  of  Tenon.  Effects  so  small  as  5** 
may  easily  be  secured.  Partial  tenotomy  may  give  effects  varying 
from  0°  to  3".  If  it  do  good,  as  is  alleged,  the  effect  must  largely 
depend  on  setting  nsido  a  state  of  muscular  spasm,  about  whose 
existence  I  think,  with  Loring,  there  can  be  no  doubt.— See  Trans. 
Am.  Oph.  Soc. 

If  the  intei-ni  are  to  be  relieved  in  cases  of  myopia  by  division  of 
thecxtemi,  it  is  wise  not  to  have  more  tlian  3"  convergence  on  the 
median  line.  This  will  after  a  few  weeks  penuit  of  a  second  opera- 
tiwi  at  which  a  closer  correction  can  be-  secured.  Tlie  ultimate 
lesyJt  after  six  or  twelve  months  is  liable  to  be  quite  different,  either 
by  return  of  the  original  disproportion,  or  free  tenotomy  may 
«vcntuatc  in  permanent  homonymous  diplopia.  For  this  reason  it 
i8  wise  to  proceed  by  careful  steps  as  indications  arise.  Partial 
alleviation  of  symptoms  is  more  frequent  than  complete  cure. 

In  operating  on  the  interni  for  relief  of  the  externi,  one  may  aim 
at  an  immediate  abduction  of  8"  or  12°  according  to  the  power  of 
adduction.  The  higher  the  adduction,  say  if  50°  and  more,  the 
greater  will  be  the  permissible  amount  of  abduction  procured,  even 
to  15°.  But  with  adduction  not  above  30°  caution  must  be  used  and 
the  resulting  abduction  kept  below  10'.  Sometimes  only  a  slight 
effect  is  immediately  gained,  which  increases  within  four  days.  In 
other  cases  the  maximum  is  at  ojice  attained.  Increased  effect  can 
be  secured  by  wearing  appropriate  prisms.  In  all  cases  close 
attention  must  bo  given  to  tlic  dailj'  progress  of  events,  and  when 
iwedful,  interfeiHince  promptly  employed.  If  an  excessive  effect 
appear,  a  correcting  stitch  can  be  inserted  on  the  second  or  third 
*'''.M)y  opening  the  wound  with  a  fine  strabismus  hook. 

It  ti  hBTd  to  r^ifat  the  temptation  to  quoto  wises,  hut  that  would  open 
tw  wide  a  Kttte.  Without  abntin^  the  general  approval  which  is  juteuded 
^  ^^  placed  upon  tenotoiny  for  the  relief  of  heailache,  eye-utraiu,  and  irrita^ 
iww,  both  local  and  general,  and  plaoingmyself  squarely  aiuong  ita  »tatinch 
"^'^KatM.  some  reealt^  of  experience  which  have  been  contrary  to  Just  ex- 
^tatiune  must  be  candidly  mentioned.  T  have  In  three  cases  done  teno- 
o(  the  iuterui  fur  extreme  headache  in  persons  who  had  marked  de- 
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greos  of  infjufflciency  of  the  extemi.    They  were  highly  neorotic.     The 
eusued  great  relipf  of  hewluche,  but  the  capacity  for  eye  work  was  depk 
ably  abridpwJ,  ulthouKb  dipiopiii  was  not  produced.     Schwcipger'i  nu 
perimecer  is  ihe  best  luHlruyiiJiit  for  ui>(-«rtaiuinK'  the  latenU  liiuito  of  blnw- 
ular  tixation.     On  [be  other  hand   my  preaent  attitude  on  this  subject  U 
JDstititHi  by  the  case  of  a  goutlemiuj  having  myopia  and  weak  exlemi, 
first  in  18<]3,  who  was  theu  forty  yojira  of  age.    He  had  myopic  aatiguiatii 
~A*C  — iV^.     V'=m.    Always  hod  hendacboi.      Was  treattnl  by  cufw  I 
tf^iiiples,  muotArd  footbaths,  btohloride  hyd.,  and  gained  no  relief  froiuhei 
ache  by  glajsses  or  by  tn!atinetit.     In  IH^  wii«  found  to  have  coiuuiwicit 
scIeroKiM  of  lerm  in  t).  S.  and  vision  verj'  defectivw.     In  O.  D.—  -I.WV.C  —  '-W 
00".    V-0.0.    InlSWO.  D.al«jutsamtf;0.  8..   V  =  ttiigereattwo(eet.    Co 
tinues  to  complain  of  heiuiarbe,  often  waking  with  it  in  the  nionijng;  cnnn 
wear  distAnce  glasses  with  comfort.     Find  that  he  lias bomon>inou»  di{Av\> 
at  18',  Ijoth  with  and  without  glasses,   requiring  prism  It'.     Ordero*!  pri 
O.X>.  5\  O.  8.  4^.     In  five  days  convergence  increased  to  15"  at  IS",  whllevilb- 
out  gl;LsseH  at  10'  has  U'  divergence;  with  —  SD  at  13*  liasefpillibrLum.    A(t4ir 
wearing  prl.«iii»i  eixtpen  days  reported  nhuoft  complete  relief  of  headvitie. 
One  weel(  laier  found  at  \H'  convKrg<>nce  of  V>'  iicrnuinent  withdiplopiamitl 
did  tenotomy  of  rectus  intornus  <>.  S.    The  effect  was  at  firnt  controlled  by 
BtilchcH,  but  tlieso  were  removed,  and  finally  at  18'  a  convergence  of  T  wi» 
left.    This  on  the  next  day  was  rediieeil  to  3°.     In  fonr  daysthe  eonver^nce 
at  IH'  was  1 '.     For  twelve  days  kept  a  patch  over  operated  eye.     For  18  tu 
eqnilibritnn,  but  very  little  ninHcnlar  Jlexiliiliiy.  to  which  the  extremely  did 
Tiuion  of  O.  S.  (catanurt)  eontribnttw.     For  the  near  |>oint  luuj  cro&#c<l 
ptopia  (divergence)  of  about  60\     By  weorlug  full  correction  thisTs  remiiva 
with  his  glasses  at  IS'  nbd.  =  0°,  add.  =  6'.    Jhis  considerable  diillculty  ia  1 
Qocular  vision  for  the  near.    Eight  months  after  the  operation  reported  th 
there  ha<l  been  great  diminution  in  the  frequency  of  headaches;  they  wo 
sometimes  come  and  were  severe.     Cannot  ufie  eyes  any  more  than  he  ( 
prevfoufl  to  the  tenotomy.    Still  has  t^ome  diplopia,  but  iinagt^  at  IH'  va 
oloso  together.      This  case  was  a  rare  one  of  wealc  externi  in  myopio  e>^ 
Not  reet>gniiefl  when  first  s^'cn  in  IfiMC),  nn<l  not  until  tweuty-tteven  yi-ars  I 
passed,  when  patient  had  U'como  .'•ixty-nlne  years  old.    The  nervous  str 
remained,  the  iiiusclfS  wrro  necwi?yirily  very  wenk.  and  the  parluil  respoa 
to  their  relaxation  by  iKitb  prisma  and  tenotomy  is  a  c^mvincing  nrgumfl 
in  favor  of  the  views  presented.    Perhaps  u  more  careful  tenotomy  foUov 
by  another  operation  after  a  few  months  would  have  given  better  re.*alt8. 
Another  case  of  exceptioiml  type,  but  having  the  guarantee  of  success  1 
tenotomy  after  eighteen  years' experience,  is  one  of  hyiteropia  with  insuffi- 
ciency of  intend.    E.  N.  B..  a  boy,  thirteen  years,  withO.  D.  +  J,  V  =  j 
+  Ji  V~I8.    Had  severe  painsand  oecAsionnl  diplopia.    Forslxmontt 
+  i  Cp''i*'in-*' base  inward.    In  January,  liSOO,  did  tenotomy  of  both  oxtemt 
one  sitting.  The  mirasurementeof  muscular  error  are  not  oomplete.  It  ap|^ 
that  with  his  glasses  and  vertical  difOopia  there  was  li'  divergence  at  SO  i 
U**  divergence  at  12*.  Six  weeks  later  hud  with  glacises  at  ^  add.  lO'.atid.  II'. 
1ST3  was  examined  again,  and  vision  had  Improved.     0.  B.  +  A*  V  =  ^;  0. 1 
+  M  -  Ac  180%  V  =  -'^^.    With  glasses  at  20'  add.  =  16.  abd.  =  O.  w?tli  ■ 
4*eonvn{(eace;  with  gliuwes  at  12'  v.  d.  1'  divergence.    Is  prefMiring  for  i 
lege  and  reads  three  to  four  hour*  daily  without  i»aiu.     In  1887  was 
formed  that  he  is  practising  law  in  (Ihio  and  eyes  never  give  any  trouble- 
In  ISe-l  ft  boy,  fifteen  years,  with  M  \  iind  iiisufflciency  of  intemi,  hade 
plained  of  t>ain  and  asthenopia  for  four  years.     Material  relief  was 
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r— T^f  Cpf*9'n«  ^  bases  inward.  The  aniomit  of  error  {h  piven  only  fur  IS', 
fu,  19'  (livergence  with  v»*rticftl  pri^iu.  The  rectus  exWrnua  O.  D.  was 
TJdecl.  The  consequent  lioDionyniQti:^  diplopia  ojntiniietl  for  a  short  time 
gai'e  place  to  nonuul  luotility.  S>'mptoujH  disappeared.  After  two 
j  rvare.  viz..  iu  18tUJ,  tmiibtc  iigain  enmc  on,  brining  about  the  dliKuvery 
I  uul  eurrectiou  u(  au  ioiportaut  amount  of  asti^^atitiui.    Uo  was  ordered: 

O.  D.  -  )a.  C  I'oc.  laO"e.    V  =  \l  +. 
O.  8.  -  ,^B.  Z  -tt^  l**'c.    V  =  \%  -i-. 

O.  D.  -  iV»-  C  -  A"- 180'- 
O.  8.  -  Js.  C  Voc.  180'. 

[Vpto  1B89  the  oorrecliug  ^1as9  remained  almost  iinehauf^^l  oud  vitQal 
lienitv  wn-«  norniai.  lie  went  through  college,  beearae  a  lawyer,  always 
1  mrl  prodi^ouHly  and  rHjiidly.  The  iinisenlar  eondiiitinK  then  (1^99)  deter* 
I  alud  were: 

At  13'  wiih  t;1as»ea  abd.  =  5',  add.  =15".  with  v.  d.---. 

At  13'  wiih  glaii«e8  abd.  =  15\  add.  =  18%  with  v,  d.  =  fl'  div. 

In  Hiircb,  1S93,  tlio  record  wa«  «u>>stantially  the  same.  Uo  has  never  made 
uy  complaint  aboat  his  eyes  and  t^ntlniies  tn  use  theiu  nnsparinftly.  In 
IditaMtbe  eaosc  of  trouble  wor  thoninsf^ular  distnrlianee.  J^nter  the  astig- 
awtisui  came  to  the  front,  Tho  proservntion  of  healthful  and  vigorou**  eyed 
■ItLuoIabJe  and  unefpial  dt-'f^rne*  of  myopia  Ihrou^'hout  a  j>eriod  of  tw«nty- 
«v-eD  years  under  olwervalion  is  nn  eneouraginK  and  noteworthy  fjw-t.  It 
t  tu  pay  that  during;  twenty  years  he  einpluye<i  one  pair  of  glasttes  for 
irk  ;  tli:it  there  hax  not  been  any  choroidal  eresoent  abont  the  nerves  ; 
In  ISTH  he  had  the  j*owerof  overeomiDg  a  prism  of  10"  with  base  vertical. 
My  eii»ericnce  on  lhi9t*ubject  within  ten  years  has  been  very  largo,  and 
tocAH's  within  this  period  1  make  no  reference.  Examinations  have  been 
mule  luoru  preri8<i  and  intorfercnee  has  Ijcen  ventured  on  in  cases  for  which 
(onuerly  nothing  operative  would  have  been  done.  The  combiuatlou  of 
pnulence  and  boldncMi  Is  abiiiolutely  essential  in  all  these  ca^es. 

Rcfci^ncc  has  been  made  to  errors  in  a  vertical  plane  as  well  as 
'A  Kimpiti  adduction  and  abduction.  Dr.  Stevens^  llnds  these  quite 
frequent  and  operates  for  them  when  not  greater  than  l""  or  3"^. 
I  l>ave  sometimes  corret'ted  them  by  prlsm.s  and  have  in  a  few  in- 
stances operated.  I  have  found  in  most  cases  that  corri»clJon  of 
frrors  of  adduction  and  abduction  carried  with  it  tho  adjustment 
of  Ihe  error  in  the  vertical  meridian  and  that  patients  desired 
DOUiing  more. 

A  few  words  may  he  said  about  advancement  as  contributory  to 
Mtcreciuiiibrium  oT  muscles.  My  experience  with  this  proceeding" 
for  asthenopia  is  recent  and  limited.  1  have  liad  to  do  it  for  the 
iiniiue  elTects  loft  after  tenotomy  done  both  by  myself  and  others, 
and  have  also  done  it  to  reinforce  tenotomy  of  antagonists.  If  one 
secures  small  curved  needles,  the  so-called  "quarter  round,"  and 
•'•fllhem  sharpened  as  if  they  were  meant  to  penetrate  the  cornea, 
t^eiv  will  bo  little  difflculto'  m  accurate^'  dosing  the  effect  of  the 
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CHAPTER    1. 

0E7TERAL  TREATMENT  OF  DISEASES  OP  THE   EYE. 

"Wk  first  speak  of  its  proper  protection  from  hurtful  influences, 

■viz. :  from  dust^  smoke,  glarmiz  light,  and  extreme  heat,  by  colored 

or  transparent  glasses,  by  shades,  by  seeking  another  locality,  by  a 

bandage,  by  seclusion  in  a  dark  room  or  in  bed.    Protective  glasses 

are  known  usually  as  coquilles,  are  shaped  like  a  watch-glass,  and 

Tainted  eiLlicr  London  smoke  or  blue,  in  various  shades,  known  by 

betters  A,  B,  C,  D,  etc    Very  dark  shades  are  objectionable  in  most 

f  ^es,  because  they  so  diminish  the  light  that  tho  eyes  are  straine<l 

"*  &ropin;r  about.    The  neutral  tint  is  generally  better  than  the 

•^'ue.     Blue  glasses  improve  the  distinctness  of  sight  to  some  de- 

*^^«,  in  certain  conditions.    "Workmen  exposed  to  injury  by  chips 

I  *>f  ixietal  may  wear  large  glasses  of  mica,  if  they  will,  but  they  are 

|selclcm  inclined  to  accept  them.      Eye-shades  may  be  single  or 

**ovi>»ie;  they  should  be  shaped  according  to  their  purpose;  if  to  cut 

oflT     light  from  above,  as  in  i-eading,  they  should  flare  like  a  cap- 

^froj^tj  to  cut  off  light  in  all  directions,  they  should  lie  Hat  and  come 

7'''*>imd  well  on  the  temple.     To  lie  Hat,  they  should  have  a  notch 

***"  the  nose,  be  three  inches  wide,  come  to  the  temples,  and  will  be 

^^X^t  flat  by  having  the  strings  fastened  three-fourths  of  an  inch 

■P^\ow  the  coiuers:  these  must  go  twice  around  the  head.    A  mon- 

'^  Viiar  shade  to  keep  the  lids  closed,  should  be  an  oval  whose  length 

*^«uld  be  about  two  and  one-half  inches,  and  breadtli  one  and  U»roe- 

^-*  \zrths  inches — tlie  string  fastened  at  the  ends,  and  to  go  obliquely 

^=^er  tbe  forehead  and  under  the  corri'spouriing  ear.     If  requii-ed,  a 

^^iclciug  of  cotton  may  be  put  under  it.    A  bandage  should  be  made 

*t  thin  flannel   (?>.,  merino,  which  is  a  texture  of  both  wool  and 

^^tton),  be  three  and  one-half  yai-ds  long,  and  one  and  one-half 

**iches  wide,  for  an  adult.    In  summer,  muslin  gauze  may  be  substi- 

i^utod.     The  width   will   be  less   in  some  cases,  and   always   less 

[  ^or  children.    It  goes  about  the  head  like  a  flgure  eight,  and  presstss 
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the  eyeballs  through  a   packing  of   absorbent  cotton  laW  upon 
patches  of  iiuislin.     To  adjust  a  single  or  double  bandage  smoothly 
and  finidy,  rf!(iuitvs  a    Utlh?   pniclice.      It   is    ustinlly    eniploy<<d 
■wliere   some  pivssurc   is  to   be  exerted   on  the  eye.    Some  oph- 
thalmic surgeons  i)rt>fcr  siik  plaster  whicli  may  be  white  or  black 
and   IS  laid   on   in  strips  or  in   one   patch.    When   patients  are 
kt!pt  in  dark  rooms,  it  is  imiwrtant  not  to  have  streaks  of  bnjtit 
liglit  at  t.]ie  edges  of  the  shades  or  in  the  sliutters.      It  hanllf 
need  be  said  that  a  patient  wearing-  a  bandage  newl  not  l»c  im- 
prisoned ill  a  dark  room;  the  tnoml  inlUienee  is  bad,  and  the  phy- 
sical effect  on  his  attendants  equally  bad.    I  have  known  detiniun 
produced  by  no  other  cause,  in  old  jMiopIc,  after  cataract  cxtKic- 
tion.    With  dark  ittoms.  unusual  care  nuist  be  given  to  ventilation 
and  cleanliness.    Many  serious  eye  diseases  reqiui-e  coufineuient  to 
bed,  and  often  it  is  difTleult  to  mnke  a  patient  submit  to  tlie  hard- 
ship.    The  object  is  iiiiietiide  of  Ihe  whole  body  and  ;ihso1ute  rest 
of  the  eyes,  which  a  patient  sitting  in  a  chair  or  walkuig  about      I 
under  a  bandage  will  not  and  caimot  so  perfectly  maiutaio.    lad-     | 
voeate  this  only  during  the  active  period  of  acute  disease — never »a 
case  the  general  health  sutfers  or  is  unfavoiiibly  influencing  lUu 
eye  trouble.    Even   photo]>hobia,  wJiich  is  usually  the  symptom 
necessitating  seclusion  in  darkness,  is  sometimes  apgrax^ated  by 
such  confinement,  especially   in   liyst/tirical  pei*sons,  m   weakly  or     , 
scrofulous  children,  and  when  the  fear  of  light  has  outlasted  IbiH 
cause  wliich  originally  excited  it.     To  this  point  Dr.  Agiiow  has™ 
called  es|)ccial  attention.      Such  persons  must  be  pro\idwi  with 
smoked  glasses,  and  sent  outdooi-s  to  na\igate  for  themselves.    A 
proper  undei'standmg  of  hygiene  and  of  the  conditions  of  health]^ 
nutiition  n\  food,  clotliing,  exeirise,  and  air  and  occupation,  is 
the  utmost  importance  in  ophthalmic  ti-eatmeuL     1  shall  have 
emphasize  this  repeatedl3'. 

Pi-otection  from  contagion  may  be  secured  by  mechanical  meai 
such  as  bandagi's,  and  other  devices,  but  special  regard  is  to 
paid  to  asepsis  and  antisepsis  both  in  ocular  pathology  and  in  oci 
lar  surgery.     Besides  the  exposure  to  atmospheric  germs  which 
tenement  houses,  asylums,  hospitals,  and  barracks  may  become  ver^ 
grave,  we  always  have  bacteria  and  cocci  of  various  kinds  containe 
in  the  conjunctival  secretion.    They  abound  in  tho  nasal  cavity 
with  flagrant  intensity  in  oza^na,  and  may  be  transmitted  to  th 
e^'e  from  the  nasal  dLscharges  or  by    the  lachiyinal  puncta. 
Uie  eyelashes,  eyebrows,  on  the  skin  of  the  face,  both  with 
without  eruptive  diseases,  by  the  hands,  by  handkerchiefs,  towel 
rags,  etc.,  we  have  ready  me^ns  of  contagion.    It  is  needless  to 
specify  all  that  may  tie  possible,  one  must  inspect  the  Ashole  bo 
and  know  a  patient's  hai)its  and  surroundings  to  find  and  rcmo^ 
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si)  the  sources  of  contaprlon.  Complete  and  strict  cleanliness  of 
person,  olothiii;?,  and  surroundings  is  Iht;  fli'st  requirement  in  ast^p- 
^s.  IhsiQfection  of  rooms  and  wards,  by  vapor  of  burning  sulphur 
(iritli  attention  to  the  free  supplj*  at  the  same  time  of  watery  vapor 
irithout  wliich  it  is  almost  inert,  but  with  which  it  is  most  efficacious 
(^iiibb)),  and  \\\v.  addition  of  carbolic  acid  or  corrosive  sublimate  to 
ttie  Brattr  used  m  scrubbing  walls  and  floors,  are  important  agents. 
In  appbcations  to  the  eye  we  are  obliged  to  exclude  some  recojErnized 
agents  or  greatly  dilute  them,  because  the  organ  is  too  sensitive  to 
bear  them  m  elective  strength.  We  therefore  rely  more  on  asep- 
sis of  w-hich  cleanliness  is  the  chief  condition,  than  on  antisepsis, 
wlien  surgical  operations  are  to  be  done,  and  reserve  antiseptics  for 
[nttiulugical  conditions.  We  shall  first  speak  of  the  latlt;r.  We 
employ  them  especially  in  diseases  of  the  coujujictiva  and  cornea, 
;ind  while  the  utility  of  some  of  them  has  long  been  empirically 
known,  our  Iwtter  kuowlwige  of  their  mode  of  action  helps  us  to 
use  them  more  intelligently.  Carbolic  acid  is  Utile  employed,  be- 
cause it  must  be  diluted  to  1^  or  3^  solution.  Boric  acid,  whose 
solubility  is  4^,  hns  wide  applicalioii,  hccaus*.',  while  not  really  un- 
list'ijtic,  it  IS  soothing  and  can  lhei*efore  be  employed  freely  to  wash 
out  morbid  secretions.  We  separate  the  lids  and  lift  them  from 
Ihe^lobe,  perhaps  by  elevators  i>r  even  a  speeuluin.  or  by  nipping 
the  skin  of  the  lid  with  the  fingers,  and  wasli  out  the  eoMJiinctival 
lacwith  a  rubber  bulb  liolding  about  two  ounces;  the  whole  cavity 
must  be  flooded.  If  there  be  much  swelling  of  the  lid  or  cho- 
uo^s,  this  may  not  be  feasible  to  the  full  extent.  Solution  of  cor- 
rosive sublimate  1:10,000  does  not  irhtat^.*,  and  1:  j.ooo  is  easily 
twrnfc  In  severe  morbid  conditions  even  1 : 'i,<)(H)  may  be  toler- 
S'ted,  but  the  quantity  will  be  small  and  a  dropper  einpluyed  instead 
*>'  a  bulb.  A  normal  eye  will  sometimes  show  uupleasiiut  reaction 
*«  solution  1:10,000,  A  third  agent,  and  which  completes  the  list 
^  those  most  in  use  and  commonly  resorted  to  as  antiseptics  is 
thiorine  water,  or,  as  usually  dispensed,  the  liquor  sodte  chlorinatiB 
(Labarratpie's  solution),  1  part  to  7  or  10.  This  is  used  with  a  drop. 
PPr.  Next  we  mention  the  actual  cautery  employed  often  with  sig- 
'**'  success  in  suppurations  and  ulceis  of  the  cornea,  less  frequently 
'"  trachoma,  eitlier  as  the  Ihernio-cautery  uf  Paquelin  or  as  tho 
^**lvano-cautery.    It  will  be  referred  to  again. 

Hydrochinon  and  resorcin  in  3<i  solution  have  been  employed 
^*tli  no  special  superiority  over  the  fluids  above  mentioned, 
'^iicjlic  acid  is  not  much  use<I  except  upon  di'essings.  It  is  com- 
*^**^ed  sometimes  with  borax,  viz.,  a  niixtiire  of  the  two,  each  in  5^ 
^ution.  Benzoate  of  sodium,  h%,  is  counted  antiseptic,  and  thyrnol, 
-  1,2(H),  yet  they  are  rarely  used  in  eye  surgerj'. 
Iodoform  in  very  line  powder — a  point  to  be  insisted  on — is  bv 
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some  much  esteemed,  yet  by  others  is  scarcely  employed.  Its 
efficacy  is  slow,  and  it  must  therefore  be  kept  in  contact  with  ll«> 
tissues  for  a  long  time.  It  may  also  be  mixed  with  vaseline  and  ^ 
bandage  applied..  Used  chiefly  in  corneal  ulceration  and  suppura- 
tion, it  has  been  also  lauded  in  purulent  conjunctivitis,  especially 
by  English  practitioners.  Aristol  is  equally  effective  and  is  int 
from  objectionable  odor.  Pyoktanin  or  methyl  violet,  1  to  oOOor  I 
to  5,000,  lias  value  but  not  to  a  reiiiarUable  degree.  Nitrate  of  &[]• 
ver  plays  a  great  part  in  treating  external  diseases  of  the  eye,  ami 
some  of  its  potency  is  due  to  its  antise|)tic  properties.  Marpinan 
says  that  in  putrefying  solutions  of  albumen,  decomi}osltioD  b 
arrested  by  solutions  so  weak  as  not  to  cause  coagulation.  These 
will  be  much  less  than  one  per  cent. 

We  might  enumerate  other  substances  habitually  resorted  to, 
whose  efficacy  in  fact  resides  in  their  antiseptic  qualities,  such  u 
yellow  oxide  of  mercury,  acetate  of  lead,  etc.,  but  there  is  no  newl. 

In    operative    work,   of   which    extraction    of  catai*uct  may  be 
taken  a&  the  t>^e,  and  in  which  the  cornea  and  conjunctiva  are 
presumably  normal,  the  employment  of  antiseptics  has   become 
thoroughly  established.     Never tht^less  the  same  rigor  is  not  prof- 
itable as  in  general  surgery.    Spray  is  never  used;  solutions  which 
are  in  vogue  are:   boric  acid,   ^li   or   4^;    con'osivo    sublimate", 
1:5,000  or  1:10,000;  and  biniodide  of  mercury,  1:20,000  to  which     , 
a    little    alcohol   is  added    (Panas*  solution),   and   boiled  water.^ 
As  to  the  need  for  them  we  may  hear  in  mind  the  investigations.™ 
of  Fick,*  that  in  49  perfectly  normal  conjunctival  sacs,  he  found 
only  VZ%  without  bacilli,  and  36  affected  with  slight  catarrh  contabed 
them.   He  found  bacilli,  cocci,  and  tetradcs  or  masses  of  sarcinL   Ht^ 
enunicraU's  seven  dtlTeivnt  bacilli,  three  kinds  of  cocci,  including thc^ 
staphylococcus  aureus,  the  pyogenic  fonn,  and  sarcini  (p.  54,  I.e.). 
But  more  notable  are  the  experiments  of  Gayet,  of  Lyons,  whO; 
after  carefully  disinfecting  the  conjunctival  sacs  of  his  catara 
patients,  found  by  cultivations  that  microbes  remained  in  th^,  an 
from  «'13  test-tube  cultures,  he  concludes  that  antisej}tic  or  aseptii 
fluids  have  very  little  intlucnco  over  genns  in  the  conjunctiva.     Il 
follows  that  copious  washing  is  an  essential  factor,  und  becaus 
mercurial  salts  coagulate  secretions,  ami  Panas*  s(»hition,  via.,  \\y\ 
drargyri  biniodiduni  1  :  20,000  is  entirely  unirritating,  these  a 
to  be  prefenvd  when   slight  catarrh   exists.      In  other  cases  t 
fiuid  must  simply  he  itself  free  from  germs  and,  as  already  said, 
freely  used.    Hence  the  utility  of  boiltsd  water. 

"We  have  also  to  bear  in  mhjd  that  wounds  and  manipula- 
tions must  be  made  with  the  least  possible  bruising  and  violence, 
and  here  lies  the  crowning  importance  of  neat  and  skUful  oporat- 

*  **  Ueber  Micro-Orgiuiismen  iiu  OonJuuctivoltEock."    Wiet>badt*u,  18S7. 
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lag.   If  there  he  failure  here,  the  soil  is  prepared  in  which  ^rraa 
delight  to  raultipiy.    Wo  must  also  avoid  furnishing  the  fruitful 
soil  in  another  way,  viz.,  we  must  not  operate  if  we  can  help  it, 
when  the  constitutional  conditions  are  unfavorable,  i.e.,  in  presence 
ofrlieumatism,sv])hilis,or  any  severe  dyserasiif;  or  if  the  dis(»ase  he 
incurable,  like  diabetes,  we  must  select  the  must  favorable  time.    For 
ainilar  reasons,  conditions  especially  promotive  of  germ  growth^ 
like  trachoma,  pterygium,  lachrymal  diseases,chronic  catarrh,  must 
be  cured,  if  possible,  before  oi)ei*atmg'.    The  most  scrupulous  care 
abouldisinfiKrtm^instruments,  sponges,  cotton,  dres.singrs,  the  hands 
of  all  who  have  to  do  with  the  patient,  and  also  the  surface  of  the 
patient,  his  clothmg,  bedding,  et<^,  must  not  be  in  tlie  least  remitted 
or  abated.     For  the  hands  nothing  equals  soap  and  water  applied 
with  a  stiff  brush  and  with  the  addition  of  powdered  borax  to  pene»- 
trate  under  the  nails,    i^or  instruments,  soaking  for  thirty  minutes 
in  M  carbolic-acid  solution;   while  boiling  watiT,  for  scissors,  spec- 
ula, forceps,  and  all   instruments  liaving  joints  and  teeth  is  the 
best.    Flat  porcelain  trays  can  be  had  in  which  to  soak  instru- 
ments, and  some  may  be  well  brushed.    The  cutting  edges  of  knives 
are  liable  to  be  dulled  by  carbolic  acid,  and  they  may  be  wiped  with 
a  clean  rag  after  short  immersion  and  then  inspected  with  a  mag- 
nifying glass.    Immersion  in  alcohol  helps  to  insure  cleanliness  by 
removing  grease,  hut  it  is  not  antiseptic.     Careful  wiping  by  a 
moist  and  then  by  a  dry  r^xg  is  most  essential.    No  specks  of  rust 
or  sta.ins  shoidd  l>e  tolerated,  any  more  than  a  dull  edge.    In  test- 
ing the  edge  and  point,  put  sevci-al  thicknesses  of  fine  leather  shav- 
•Dgsorof  gold  beater's  skin  on  the  drum — a  click  or  creak  is  the 
signal  for  rejection.     If  a  point  be  merely  turned,  it  may  perhaps 
^  fitr.iightened  on  the  thumb  nail.    Test  scissors  on  wet  paper  or 
^^  nbn*s  of  cotton;   be  specially  careful  about  their  points,  and  the 
•^ges  should  glidt?  smoothly  as  the  blades  close. 

This  introduces  us  to  the  o|>ei*ative  treatment  of  the  eye.  It 
"^  always  commanded  great  attention,  and  its  scope  has  been 
^^^&ely  extended.  A  better  knowledge  of  pathology,  the  invention 
^'  Hew  methods  of  opei-ating,  and  higher  skill  in  the  manufacture 
'''tJ  adaptation  of  instruments  have  conspii-ed  to  make  the  opera- 
''^*e  surgerj'  of  the  eve  one  of  the  most  brilliant  chapters  in  medi- 

Some  general  remarks  are  here  in  place.    Shall  anaisthetics  be 

Since  18S4,  when  Dr.  Carl  Kollcr  called  attention  to  the  anaes- 
thetic elfi'ct  of  muriate  of  cocaine  dr«)pped  upon  the  eyeball,  gen- 
*rul  anaesthesia  has  been  ivlegated   to  exceptional   instances,  m 
ophthalmic  surgery.     A  summary  of  the  effects  of  cocaine  upon  the 
ej'eis  as  follows;  A  2%  solution,  of  which  sev^^ra\  dro^a  axft  Maa^v 
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causes  at  first  a  slight  burning  and  smarting-,  tlicn  the  lids  openta 
an  unii.siial  extent,  an;cstli(!sia  appears  in  frora  ten  to  twentj*  irun. 
utes,  the  eye  becomes  pale  by  reduction  of  the  size  of  the  ve^^ 
tl»e  pupil  dilates  irioderately  ami  the  accommodation  is  slightly  im. 
paired.  A  4^  solution  acts  more  speedily  and  alTects  the  pupil  and 
ciliary  muscle  more  decidedly.  The  ana?sthcsia  lasts  about  ton 
minutes.  If  the  solution  is  dropped  in  again  after  three  or  four 
minutes,  tlie  cITects  are  more  speedy  and  last  for  Hfteen  to  twenty 
minutes.  Two  or  three  instillations  of  4;(  solution  at  inten'ais  d 
ten  minutes  is  commonly  used  for  cataract  operations.  For  stra* 
bismtis  the  sohition  nuist  also  be  dropp4Hl  into  the  wound  and  will 
often  sufhciently  obviate  pain.  For  enucleation  the  same  has  been 
done,  but  with  less  success,  and  deep  injections  have  been  praclised 
into  the  orbital  tissue  of  "1%  solution,  but  some  risk  of  toxic  erf^'ctis 
incurred.  For  iridectomy,  if  the  iris  be  prolapsed,  or  a  drop  inject«l 
into  the  anterior  chamber,  pain  upon  excision  of  the  iris  maybe 
abolished;  otherwise  not,  unless  a  full  dilatation  of  the  pupil  has 
been  obtained,  which  implies  its  absorption  and  more  or  less  deddal 
ana'sthetic  efTeet.  Besides  the  above  effects,  tension  of  the  globe  ts 
reduced  in  most  instances.  Contrai*y  etTects,  \iz.,  incivase  of  ten- 
sion, have  been  exceptionally  noted  when  there  was  a  tendejicylo 
glaucoma  and  the  exaggeration  has  been  caused  b3*  mydriasis,  la 
almost  all  cases  tension  IxKromes  subnonual. 

lis  etTects  arc  exertetl  on  both  the  sensoi^y  and  sympathetic 
nei've  fibres  and  hence  its  constricting  influence  on  the  vessels,  and 
reduction  of  intraocular  tension.  It  also  constricts  the  lymphatics 
and  henct'  drii's  the  cornea,  and  fi-equently  causes  exfoliations  and 
sUght  erosions  of  its  epithelium.  Indeed  the  remarkable  etioct  was 
seen  by  Dr.  Qruening  of  the  whole  epithelial  covering  of  the  comeA 
being  lifted  in  a  hleb,  by  exosinosis  of  the  aqueous  in  a  case 
glaucoma  for  which  he  ventured  to  use  cocaine  preparatory 
iridectomy.  For  advanced  chronic  glauconta  »t  is  inexpedient  to 
use  it;  for  glaucoma  simplex  and  for  acute  glaucoma  it  is  admissi- 
ble. In  operations  on  the  lachrymal  apparatus  it  has  very  limited 
ctTect  and  to 
syringe.    In 

injection  within  the  aix-a  inclosed  by  a  clamp  forceps  makes  it  per- 
fect master  of  the  situation  {2?:  solution);  without  the  clamp  it 
speedily  diffuses  and  is  less  satisfactory.  For  all  operations  on  the 
cornea  it  is  invaluable,  especially  in  removing  foreign  bodies,  in 
scraping  ulcers,  using  the  actual  cautery,  making  punctures  and 
incisions.  Kven  when  general  amesthesiais  required  because  of  the 
high  excitability  of  the  patient  or  of  the  severity  of  the  operation, 
it  is  a  useful  adjuvant.  It  has  no  prejudical  effect  on  the  healing 
process  and  rarely  causes  toxic  effects. 


» 
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.o  reach  the  duct  effectively  it  must  be  injected  by  ^f 
operations  on  the  lids,  cystic  tmnors,  etc.,  hyiwderniic 
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Its  application  in  inflammatory  troubles  is  wide,  viz.,  in  chronic 
conjunctivitis,  ulcers  and  phlyctenule  of  the  cornea,  in  the  pain  of 
iritis,  iu  combination  with  atropine,  and  in  combination  with  eserine 
in  es[KK:iul  cases  of  g-laucoma  where  an  operation  is  unadvisable. 
Its  power  of  temporarily  controlling"  hypei-u*mia  as  wellassensibil- 
itr,  suf^^csts  many  opportunities  for  its  employmoni.  Although 
temporary  iu  ils  effect,  it  gwc^  opportunity  tor  examinations  and 
applications  of  more  positive  value.  Where  ^reat  hj'penemif*  ex- 
ists it  is  less  efTlcacious,  and  its  hurtful  effects  on  the  corneal 
epithelium  are  less.  In  facial  neuralgia  a  solution  of  lOf  to  iQ% 
dissolved  in  oleic  acid  or  mixed  with  lanolin  and  rubbed  along  the 
painful  nerve  has  a  controUtng  effect. 

As  spray  iu  h^  or  UH  solution  it  may  bo  applied  to  trachoma,, 
when  about  to  be  caut*ri/,e<l,  or  a  Jleck  of  absorbent  cotton  laid 
under  the  lid  soaked  iu  lOjf  solution  will  so  much  control  sensibility 
that  some  patients  will  even  bear  the  actual  cautery  in  the  cases 
suited  for  its  employment. 

Something  must.  t)o  said  upon  its  toxic  constitutional  effects. 

As  with  all  other  drug-s,  |)ersons  exhibit  most  various  degrees  of 

susceptibility.    The  usual  constitutional  symptoms  are  imperfect 

and   sighing   breathing,   puUor,   iniiifference,  unconsciousness    or 

coma,  seldom  delirium,  i-apid  and  weak  pulse,  which  often  does  not 

go  above  00,  but  1  have  seen  it  go  to  130,  and  may  intermit  and 

even  go  much  higher.    Less  frequently  there  is  giddiness,  nausea 

and  vomiting,  slow  speech,  extnmie  sweating,  a  red  rash,  spasms 

of  the  limbs.    The  direct  effects  are  on  the  heart  and  respiration. 

The  antidotes  are  whiskey,  ammonia,  nitrite  of  amyl,  <Ugitatis.  sin- 

apifims,  friction  and  heat,  hypodermic  injection  of  umrphine.     In 

^erj*  sensitive  persons  and  for  prolonged!  operations  we  must  use 

rtherand  chloroform.    Therefore  plastic  operations,  many  lid  o|H*r- 

ationa,   enucleation,    neurotomy,    and    sometimes    tenotomy  and 

.often  advancement  of  mucles  will  need  genenit  anaesthesia.    As 

*o  operations  which  enter  the  globe:  paracentesis  seldom   needs 

't:  ixidectomy  may  often  be  done  without  it,  but  it.  is  more  satis- 

'•ictory  to  have  the  patient  passive  by  general  anaesthesia. 

iDr.  Norris,  of  Philadelphia,  has  lately  called  attention  to  cases 
of  fatal  results  of  etherization  in  patients  having  Briglit's  disease. 
Experience  has  shown  the  value  of  this  caution.  The  fatal  result  may 
not  occur  until  after  forty -eight  hours,  and  it  is  to  \w.  heeded  especi- 
ally in  the  fibrous  kidney.  For  children  under  ten,  I  use  ehloroformj 
for  older  persons,  ether  by  preference,  but  not  seldom  chloroform, 
^"^ben  a  long  operation  is  expected,  and  the  person  is  feeble,  ether  is 
to  bfl  chosen.  For  a  quick  operation  I  often  administer  chloroform. 
Tho  primary  stage  of  antrsthesia,  befoiv  muscular  relaxation  has 
cottie  and  consciousness  is  Jiofc  fa/iy  destroyed,  and  \v\ivc\i\BLsVswa\^ 
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be  suitable.  Pigs'  eyes  mounted  in  an  operating  mask,  or,  in  lack 
i>\  tliia.  fastened  into  the  nioutli  of  a.  bottle  by  a  si't* tioii  of  rul)lH»r 
tubioffof  pixtper  size,  or  by  strings,  will  teacti  one  how  to  manij>u- 
late  in  the  anterior  chamber,  and  the  resistance  in  cutting  the 
comi-a.  A  light  touch  and  steady  hand,  and  sensitive  appreciation 
of  weight  and  resistance,  are  essential  qualities. 

It  is  desirable  to  have  the  least  number  of  assistants.  In  most 
rases  but  one  is  needed;  sometimes  a  second,  to  give  an  ansesthettc 
and  keep  the  head  steady,  is  desirable.  In  manipulating  the  eye 
th«  operator  should  steady  it  by  fixation  forceps,  and  not  let  the 
assistant  do  it  when  avoidable.  He  thus  keeps  tlie  couumvnd,  and 
can  co-oi'diuatc  his  hands  witli  accuracy.  A  fit  speculum  to  keep 
!  th«  lids  apart-  is  an  important  instrument.  It  must  open  them  ad 
\7wM4Xximum;  it  must  not  press  on  the  globe;   it  must  be  out  of  the 
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'^^ay  of  the  operator.  I  have  experimented  extensively  with  these 
<^*^ntnvances,  and  fhid  none  pei*fectly  adapted  to  all  cases.    The 

^'^orm  which  I  prefer  is  shown  in  Figs.  87,  B8. 

H^       One  which  opens  from  the  nasal  side  is  sometimes  convenient, 

^^^pecially  if  the  globe  is  very  deep,  and  gives  a  large  field  for  work. 

™  *5ut  for  deep  eyes  all  such  contrivances  are  imperfect,  and  one 
should   have   a   smaller  one   for   children  and   a   larger  one    for 

|^<*ults.    In  case  a  speculum  is  impracticable,  the  operator  may 
*ifl  the  upper  lid  himself  by  the  point  of  his  index  finger.    He  draws 
**P  the  lid  by  the  skin  as  far  as  may  l>e,  then  places  the  ti])  of  his 
i»»dex  beneath  the  ^igi*  of  the  lid,  and  pushi's  it  hack  into  the  orbit. 
He  docs  not  drag  or  lift,  but  presses  it  under  the  orbital  roof  as  ho 
vould  push  a  sliding  cover  into  the  grooves  of  a  box.     If  he  does 
Oot  choose  to  do  this  because  tlie  finger  takes  up  room,  he  may  use 
iJcsiiiarres'  elevator,  which  is  ofton  necessary  in  examinations  of 
the  eye  in  children.    It  is  made  in  sets  of  two  and  three  sizes.    An- 
other elevator  which  I  use  in  operating  when  a  speculum  has  been 
takpn  out,  or  when  I  wish  to  expose  the  upper  part  of  the  globe  to 
the  fullest  extent,  is  made  of  flue  steel  wire  and  presses  tlie  lid 
farther  imder  the  orbital  roof  than  anythmg  else  can,  and  it  need 
Df*L  make  pressure  upon  or  even  touch  the  globe.   These  instruments 
^  llgured  in  the  catalogue  of  Geo.  Tieniann  &  Co.,  New  York, 
A  simple  strabismus  hook  will  often  be  valuable  as  an  elevator. 
Fixation-forceps  are  made  with    and  without  a  spring  catch. 
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They  should  be  used  so  as  to  turn  the  eye,  not  to  drag  It;  lh«  Ime 
of  push  lauKt  be  at  a  tangent  to  tlie  fl^lobe.     If,  for  instance,  Uie<^a 
is  to  be  tui'iied  down,  the  forceps  will  be  attached  just  below  tluj 
corneal  Tiiaryiii,  iiiui  be  held  pei'pendicuiarly  to  the  globe  while  Uio 
latter  is  rotated  down  and  the  forceps  take  a  direction  approachicp 
a  tangent.    Another  way,  often  useful,  and  which  is  vorj-  conveni- 
ent for  the  operator,  is  to  apply  the  foi*ceps  at  the  same  place,  to 
turn  the  eye  by  the  same  manoeuvre,  and  then  bring  the  top  of  th»  1 
forceps  up  to  the  root  of  the  nose,  and  a  light  push  keeps  tlif  we 
dowu  and  exerts  the  least  pressuie.    With  anaisthelics,  the  forcepij 
may  even  be  left  to  fall  obUquely  over  the  supra-orbital  noteh  and  J 
keep  the  eye  down  while  the  operator  uses  his  hand  for  nnotherl 
purpose.     He  may  give  the  forceps  to  an  assistant,  and  its  position  [ 
will  not  need  to  be  altered.     The  conjunctiva  is  liable  to  tear,  and] 
the  pati(!nt  must  bo  persuaded  rather  ttian  forced  to  turn  tlieeyft 
as  desired,  while  the  forceps  simply  maintain  the  position  aimed  at 

Regarding  other  instruments,  they    will  be  considered  wli 
their  special  uses  are  to  bo  described. 

Medicines  which  have  a  special  applicability  to  the  eye,  are  those 
which  act  on  the  pupil  and  the  ciliary  muscle,  viz.,  luydn'at tdt  iia*^ 
myotics.  Of  the  former  wo  have  atropio;  sulphas,  duboisia,  hom»- 
tropL-K  hydrobromas,  daturite  sulphas,  hydriodate  of  hyoacine.  M^ 
of  them  are  poisonous,  and  can  exert  toxic  effects  when  used  ii* 
sufficient  strength  as  coll^.'ria,  Ixrcuuse  they  go  through  the  comot*' 
by  cndosmosis  and  enti-r  the  circulation  by  solution  in  the  aqueou* 
humor.  Tliey  also  pass  down  the  tear  passages  to  the  throat,  anA 
are  there  absorbed.  Sulphate  of  alropia-  is  the  most  comniuu  or 
these  remedies.  lb  alTccts  the  dilator  iridis  before  it  affects  the  cU' 
iarj'  muscle.  It  likewise  is  an  anodyne  to  the  sensitive  nerves  of 
the  cornea  and  iris.  It  is  used  in  solutions  from  one-fourth  grain  to 
sixteen  grains  to  the  ounce.  It  was  erroneously  tliought  by  Graefo 
to  relieve  intra-oeuhir  t^snsion  ;  when  it  fully  pai-alyzes  the  cil- 
iary muscle  and  iris,  the  eye  often  feels  much  relief.  On  the  coti- 
trarj',  all  mydriatics,  even  cocaine  muriate  at  times,  intensify  intni- 
ocular  pressure  simply  because  the  iris  is  pushed  towax-d  the  angle 
of  the  anterior  chamber  (Holtze  and  Graser),  while  myotics  dimin- 
ish the  pressuri!  because  Uie  iris  is  pulled  away  from  the  angle. 
Atropia  sometimes  irritatt.'s  the  conjunctiva  and  after  long  conlin- 
uanoe  excites  papillaty  conjunctivitis.  Occasioually  e\eu  the  skin 
of  the  lids  becomes  ei-ythen»atous.  To  n-ndor  unpleasant  consti- 
tutional effects  less  probable,  atropia  may  be  mixed  with  vaselme, 
or  dissolved  in  castor  oil  (Green).  If  toxic  effects  appeal',  they  will 
come  as  di'ytiess  of  the  fauit^s,  which  need  not  be  hetxlod:  but  more 
imporUnt  are,  quickening  and  weakness  of  the  pulse,  flushing  of 
the  face,  palpitation  of  the  heart,  headache,  nausea,  prostration. 
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[gamilous  delirium,  desire  to  urinate,  and  sometimes  muscular  y^<^• 

nee.    The  antidote  will  be  brantJy  and  morphia,  and  in  urgent 

\  hypodermic  injections  of  muriate  of  pilocarpine,  gr.  J,  every 

i  fifteen  minutes.  Duboisia  has  more  ctftn^t  on  the  eye  than  atro- 
pia  and  it  does  not  irritate  the  conjunctiva.  Its  toxic  effects  come 
more  quickly  and  aie  more  alarming,  the  prostration  bein^^  i*x- 

I  tmne.  Homatropia,  a  derivative  of  atropia,  acts  more  feebly  than 
either  of  the  preceding.  It  dilates  the  pupil,  if  used  in  tho  strength 
of  gT.  IV.  ad  o7-  i.,  in  about  haif  an  hour,  and  has  moderate  effect 
on  the  accommodation;  but  in  twenty-four  houi*s  its  influence  is 
gone.  It  is  serviceable  for  purely  ophthalmoscopic  work,  but  must  be 
taken  at  gr.  xx.  ad  3  i.  for  refractive  determinations.  The  full  effect 
of  atropia,  whenever  obtained,  will  last  for  from  seven  to  twelve 
days.  Of  daturino  nothing  need  be  said.  Equal  parts  of  hydro- 
bromate  of  homatropine  and  sugar  of  milk  have  been  used  by  ilit- 

'  teadcu-f,  <iusted  in  the  eye  with  a  brush-    Hydriodate  of  hyoscine  is 

I  GOT  most  powerful  mydriatic.  Hirschberg  rej>orts  that  ^,*  solution 
ia  liable  to  cause  toxic  symptoms.    Euunert  used  it  with  safety  in 

I  ^^ solution.  I.e.,  gr.  ^^  ad  ?  i. 

The  iuiportant  myotics  are  the  preparations  of  Calabar  bean, 
the  sulphate  and  salicylate  of  eserinc,  and  the  alkaloid  of  jabo- 
taadi,  hydrochloi-at-e  of  pilocarpine.  The  eserine  preparations  should 
1)6  used  in  solution,  gr.  ss.  or  gr.  i.  atl  31.;  if  stronger,  they  b»»comft 
wrj'  painful  by  exciting  spasm  of  tho  ciliary  muscle.  They  stimu- 
late the  sphincter  iridis  and  the  ciliarj-  muscle,  and  irritate  the  con- 
junctiva. Their  effects  are  more  fugitive  than  those  of  atropia  in 
•qaal  strength.  In  strong  solution  they  excite  pain  in  t>ui  eye  and 
kround  the  orbit,  and  can  even  cause  clonic  spasms  of  the  extrinsic 
auwlrs.  They  reduce  ocular  tension  and  it  is  claimed  by  some 
that  they  n^duce  the  calibre  of  the  vessels.  They  are  used  in  in- 
flammations ot  the  cornea  with  much  confldenct;.  Tlio  solution 
<rf  tlie  sulphate  undergoes  change  to  a  i*eddlsh  color,  which  some- 
what abates  its  efficacy. 

A  second  myotic,  but  far  inferior  to  eserine,  is  the  alkaloid  of 
Jiborandi,  viz.,  pilocarpine,  of  which  the  hydrochlorate  and  the  sali- 
cylate are  the  pi*eparations  in  use.  Its  value  in  treating  diseases 
of  the  eye  rests  more  upon  its  constitutional  than  on  its  local 
effects.  As  a  topical  application  its  minimum  strength  is  1  to  400, 
>Dd  if  stronger,  its  intlueuce  does  not  appear  to  incrt^ase  (Jaarsmii, 
TlKais  1880,  nuoted  by  Landolt).  It  is  usually  prescribed  in 
**rongth  gr,  \  or  gr.  ij.  It  contracts  the  pupil  moderately  and 
approximates  the  near-point  and  the  far-point  slightly.  Its  effect 
™tln.'  pupil  appears  in  about  thirty  minutes  and  lasts  for  twenty- 
'our  luiuj-s.  On  the  accommodation  tho  effect  begins  in  two  and  a. 
^\\  hours  and  lasts  two  or  throe  houi-s.    It  has  therefore  only 
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limited  value  in  ordinary  needs,  but  because  it  is  notirritatingaad 
topically  devoid  of  unpleasant  effects,  it  serves  a  good  purpose  m 
mydriasis  caused  by  paralysis  of  the  third  nerve,  and  in  feeble  w> 
cammodation.  Its  constitutional  uses  are  extensive  and  wiU  \» 
duly  considered.  Its  poisonous  effects  should  be  mentioned.  lU 
normal  results  are  salivation  and  sweating,  but  a4ded  to  theaa 
are  temporary  incr<?ase  of  urine,  thirst,  vomiting,  nausea,  belching, 
colic,  and  diarrha'a.  The  pulse  is  at  first  inci-eased,  then  becomes 
nonnal  or  too  slow.  The  action  on  the  heart  is  through  the  pneu- 
mog-iistrio  nerve ;  prostration  is  caused  by  nausea  and  vomiting  more 
than  by  a  specific  inlluence.  But  it  is  recogmized  to  be  a  most  capri- 
cious remedy  and  must  l>e  g-iveu  internally  in  small  doses,  \iz., 0.01 
or  0.05,  i.e.,  -^^  fpr.  to  |  i^v.  Its  antidote  is  atropine  and  honiatropiue, 
besides  general  stimulation,  gralvanization,  etc.  The  hypodermic 
injection  of  the  muriate  of  pilocarpine  (jet.  h  to  gr.  \)  has  si-emed  to 
do  good  under  certain  peculiar  conditions;  for  instance,  in  tJie  lata 
&tagi>s  of  chronic  keratitis  or  scleritis,  especially  in  grouty  subjects^ 
and  also  in  the  late  period  of  gout^*  or  rheumatic  iritis,  and  ii 
serous  uveitis.  Virtue  is  elainied  for  it  in  subretinal  elTusion,  On 
the  whole,  llie  it-medy  has  seemed  to  me  to  be  overrated,  although 
its  powerful  action  on  the  salivary  glands  and  on  the  skin  gix-cst 
influence  over  local  disease  wliich  doiibth'ss  can  be  sometimes 
cessfuUy  applied.  As  yet  the  indications  for  its  use  are  not  pi 
cisely  formulated.  A  case  is  recoi'ded  where  by  mistake  a  io^ 
solution  WHS  hj'podermically  injected  (Sziklai').  The  case  was  cm 
of  absolute  glaucoma  in  which  sclerotomy  had  been  done  and  2; 
injections  of  pilocarpine  eiuployixl.  When  the  tenfold  dose  w; 
ffiven,  the  s^Tnjitoms  were  abundant  salivation  and  sweating  fi 
five  hours.  There  was  copious  evacuation  from  the  bladder  and 
from  the  bowels,  vomiting  and  belching,  from  time  to  time  squee*- 
ing  and  tearing  pain  in  the  eyes.  Afterwarti  great  prostration. 
Treatment  is  not  related.  Vision  said  to  have  been  impaired  and 
so  remained  for  two  years,  but  to  what  degi'ee  is  not  stated. 

Tlie  Turkish  bath  is  a  similar  measui-e.  and  is  to  be  employ 
in  similar  cunditions.  It  has  decided  value,  but  it  is  also  ca])able 
mischief  if  not  properly  rcgulated. 

Another  myotic  is  muscarine,  the  alkaloid  of  Amanita  musca 
which  is  little  employed,  but  may  be  mentioned  because,  unlike  e; 
ine,  it  causes  slight  contraction  of  the  pupil,  but  strong  spasru 
accommodation.    It  is  very  powerful  and  acts  more  on  the  puuctu 
remotum  than  on  the  punctum  proximum.     It  may  be  used  in 
solution  1  to  400  or  1  to  100.     Its  antidote  is  atropitie,  but  not  v  ' 
versa. 

There  are  other  mydriatics  which  might  be  mentioned,  as  s^l 
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nhie,  daturlnc,  which  is  identical  n^ith  atnopiiie.  nitro -atropine,  and 
Bitrodaturine,  but  they  art;  seldom  useful.  Cocaine  h»s  slight 
mydriatic  effect,  and  a  paper  was  writt^in  on  this  property  of  it 
tyVonAurep  in  Arvhiv  fiir  gesammte  Physiologie,  XXl.^  p.  38, 
ill  187!).  Unfortunately  its  peculiar  angesthetic  properties  were 
not  then  discovered. 

As  a  summary'  of  the  whole:  Among  mydriatics  we  choose 
atropine  sulphate  or  salicylate,  in  cases  where  a  prolonged  effect  on 
the  pupil  and  the  accommodation  is  i-equired-  It  is  the  mydriatic  by 
IXF  most  fre-quently  used  for  tficrapeutic  purposes.  In  case  it  causo 
disagreeable  effects,  either  local  or  general,  we  substitute  duboisino 
sulphate  or  salicylate.  For  a  less  prolonged  but  vigorous  effect  on 
the  pupil  and  accommodation  we  use  duboisine  gr.  ss.  ad  oz.  i.,  hut 
must  be  watchful  ag-ainst  toxic  influences.  Where  a  brief  effect  on 
the  pupil  and  accommodation  is  desired,  we  use  hydrobromate  of 
hoinatropine  H,  or  muriate  of  cocaine  4^,  The  one  most  likely  to 
cause  unpleasant  constitutional  effects  is  duboisine;  that  most 
likely  to  produce  conjunctiva!  irritation  is  atropine.  All  am  liable 
wilh  glaucomatous  eyes  to  produce  an  acute  attack,  and  in  the 
ratio  of  their  energj'.  Of  the  other  therapeutic  uses  of  these  rem- 
wlttB  it  is  not  intended  here  to  speak. 

Of  myotics  the  best  is  escrine  salicylate  or  sulphate  0.1^  or  gr. 

ad  oz,  i.  It  contracts  the  pupil,  causes  spasm  of  accommoda- 
tiOD,  and  reduces  intraocular  tension.  It  also  has  other  valuable 
peutic  effects  in  inilammations  of  the  cornea,  to  Iw  referre<l  to 
T  that  head.  For  a  less  energetic  effect  hydrochlorate  of  pilo- 
carpine may  l>e  employed.  While  waterj'  sohitions  are  most  com- 
monly employed,  mixtui*es  with  vaseline  are  very  convenient,  and 
Dr.Mittendorf  has  introduced  Iji  triturations  which  do  not  spoil 
hy  keeping,  are  easily  applied,  and  are  very  convenient.  He  uses 
of  cither  the  mydriatic  or  the  myotic  1;  pnlveris  gum  acac.,  50; 
polv.sacchar.  lactis,  50;  M.,  to  he  dusted  into  the  eye  with  a  camelV 
Uk  pencil. 

We  are  called  upon  to  apply  leeches,  as,  for  example,  for 
wvepe  inflammations,  and  for  inflammations  of  the  deep  textures. 
In  reality  they  are  not  frequently  employed.  They  should  be 
placed  on  the  temple,  and  not  too  near  the  lids— never  on  the  lids 
Or  in  their  near  vicinity.  The  artificial  leech  of  Heurteloup  is  a  cup- 
ping instniment  which  draws  blood  nipidly,  and  is  useful  foi*  deep- 
*ated  congestions.  It  has  quite  superse(U*d  the  ordinarj'  cupping 
apparatus.  As  a  matter  of  fact,  the  abstraction  of  blood  is  re- 
wrt«i  to,  in  >isible  ocular  inflammations  to  a  much  less  degree 
Itan  formerly,  and  onlj*  in  those  which  arc  attended  by  givat  pain 
and  liyperBBraia.  For  deep  seated  diseases  it  is  used  in  a  way  ad- 
^^  by  Qniefe,    From  one  to  two  ounces  of  blood  are  •vfitYvira-'wa. 
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rapidly  from  tlic  Unuplc,  und  ihu  patient  remains  In  a  dark  rooq 
for  twenty-four  hours  afterward.  This  proceeding  ia  repeatttl  anq 
in  three,  seven,  or  fourteen  days,  accoixlin^  to  the  character  of  \M 
case. 

Blisters  and  external  .stimulants,  such  as  tincture  of  iodine,  tir 
not  as  much  used  as  they  formerly  were.  Their  value  as  aQtl[ibla 
gLstics  is  almost  nil,  and  they  were  foi-merly  in  favor  because  tb 
cases  were  too  often  incon^ectly  diagnosticated.  As  remedies  U 
neiii*a1^'ia  they  sometimes  ai*e  useful,  ami  in  a  few  other  specia 
conditions. 

Of  external  applications  none  is  so  common  as  water  of  varioi 
temperatures,  and  its  elfect  is  modified  in  the  most  remarkab 
manner  by  the  mode  of  its  use.    For  violent  inflammatory'  attacl 
as  after  wounds  or  in  severe  purulent  conjunctivitis,  a  block  o(  m 
is  kept  beside  the  patient,  and  bils  of  muslin  transferred  from  tb 
ice  to  the  eye  every   minute  so  long-  as  the   symptoms  deiuaa 
such  extreme  cold.      We  may  use  the  water  of  higher  tempen 
ture  until  it  has  no  effect  upon  the  surface,  but  serves  men 
to  soften  the  secretions.      From  this  point  we  may  go  until  n 
get  to  106"  F.  or  114°  F.    To  keep  the   water  cold   the  compresses 
must  bo  constantly  renewed;   so,  too,  in  attempting  to  keep  U 
warm.    To  avoid  such  frequent  change  various  contrivances  haw 
been  adopt*Hl.     I  sometimes  let  a  patient  hold  a  small  piece  of  ice' 
wrapped  in  musliu»  upon  the  eye  as  long  as  it  feels  agreeable,  awl  J 
have  used  a  smalt  rubber  bag  as  large  as  a  hen's  e^g,  filled  will 
ice.  and  stopped  by  a  cork;  but  neither  of  these  is  very  satisfactory. 
Conti'ivances  for  keeping  up  continuous  irrig;»tion,  by  coils  of  rul>- 
ber  or  tin  tubing,  have  been  made  (Becker,  Chamberlain).    For 
most  cases  we  need  moist  cold  or  moist  heat,  and  this  we  get  best  bj 
compresses  wrung  out  of  water.   Eye-douches  are  useful  for  cert;»ii 
chronic  cases  and  are  easily  contrived,  and  may  be  for  warm  or  coW 
water.    They  are  used  for  only  a  few  minutes  at  a  time.   For  con 
tinuous  moist  heat,  a  good  appliance  is  a  poultice  of  gi*ound  slippery 
elm  {utmus  Jlava)  bark.   Spongio-piliue  dipped  in  hot  water,  coverec 
by  oiled  silk,  is  cleanly  and  serviceable.    A  bunch  of  absorbent  cot 
ton  la  exceedingly  serviceable.    It  is  an  old  rule  which  holds  goot 
to-day  that  applications  to  the  eye  should  be  of  such  temperature  ai 
shall  be  grateful  to  the  patient.    This  cannot  be  accepted  absg 
lutely.    For  example  while  to  the  early  stage  of  many  external  m 
flaramatlons  hot  water  is  a  relief,  if  kept  up  for  several  hours  or  tf 
as  too  often  is  done,  a  hot  poultice  be  bound  on  the  eye,  an  oedema- 
tous  effusion  is  promoted  which  ensues  in  possible  ulceration  of  the 
cornea  and  in  such  relaxattoii  of  tissues  as  to  protract  the  attack, 
Some  cases  reject  all  moist  applications;   these  are  apt  to  be  sui 
as  have  little  or  no  secretion  ejtcept  te^rs  by  reflex  irritation,  v 
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«)crltis  and  Iritis.  Dry  heat  by  a  folded  and  warm  napkin  ts  orten 
most  satisfactory.  On  the  other  hand,  when  secretion  is  abundant* 
moist  applications  wash  it  away  and  by  their  temperature  control 
the  pxudation  to  some  decree,  as  they  influence  the  contractility  of 
the  vessels.  It  is  for  the  ^reat  majority  of  oases  proper  to  use 
)oe&l  applications  for  only  a  portion  of  the  time — say  for  ten  minutes 
or  for  thirty  minutes  three,  four,  six,  ten  times  a  day.  Intermittent 
oseis  the  rule  in  moderate  cases.  Continuous  use  applies  only  to 
8e\'ere  cases.  Details  in  this  matter  will  come  up  in  special  dis- 
eases. 

We  next  come  to  the  so-called  collyria,  whose  name  is  legion, 

I  ud  whose  utility  is  regarded  by  the  public  as  of  the  highest 
moment.    They  are  to  be  given  almost  exclusively  in  cases  of  con- 

I  JMctival  disease.    They  are  soothinjsr,  stimulating:,  astringent,  and, 

1  oustic.  The  indication  for  them  will  be  found  in  the  presence  of 
secretion  which  comes  ordinarily  from  the  conjunctiva,  although  the 
primary  lesion  may  be  in  another  tissue.  This  secretion  is  serum, 
efiithelium,  fibrin,  pus-  and  blood-cells.  The  remedies  are  chosen 
according  to  their  power  of  causing  contraction  of  the  vessels  and 
coagulation  of  the  secretion,  or  as  they  soothe  the  irritated  nerve- 
fibres.  We  do  not  know  enough  of  tlie  modus  operandi  of  medi- 
eiofs  to  reason  exactly  on  this  subject,  and  we  act  according  to 
thft  results  of  experience.  It  is  simpl3'  my  purpose  in  this  place  to 
»peak  a  warning  against  the  misapplication  of  such  remedies.  To 
aiiply  to  iritis,  cyclitis,  and  pure  scleiitis,  such  remedies  as  tannin 
or  alum,  or  nitrate  of  silver,  or  sulphate  of  zinc,  is  utterly  mischiev- 
ous.   80,  too,  they  do  harm  in  iiuuiy,  if  not  in  almost  all  cases  of 

;  acute  keratitis.  Before  any  "drops"  are  ordered,  a  diagnosis  of 
the  disease  must  be  made,  and  if  this  be  not  made,  no  drops  capa- 
Me  of  mischief  are  to  be  thought  of;  bettor  temporize  by  lukewarm 
^ler.  or  a  weak  solution  of  borax,  or.  best  of  all,  frankly  state  the 
<3ifficulties  of  diagnosis,  and  seek  further  hght.  Such  conduct  will 
saremany  an  eye  which  rashness  or  false  pride  would  ruin. 

An  indication  of  the  highest  importance  in  diseases  of  the  eye  'S 
tht  regulation  of  its  tension,  especially  to  reduce  it  when  excessive. 
The  cases  in  which  it  is  below  par  are  usually  of  a  chronic  charac- 
**f.andare  less  amenable  to  improvement.  To  reduce  increased 
Wdsion  we  have,  first,  oserine  as  a  medicinal  agent.  But  the  chief 
fiJcansare  mechanical,  viz.,  puncture  of  the  cornea,  and  often  not 
more  than  two  drops  of  aqueous  fluid  will  be  removed.  Again,  free 
division  of  the  cornea  to  let  off  all  the  aqueous  fluid,  and  with  it 
Diorbid  products  like  pus  or  lymph  in  the  anterior  chanibfr. 
Tliinlly,  we  have  sclerotomy,  which  is  done  at  the  margin  of  the 
anterior  chamber  by  a  peculiar  method,  and  also  at  the  equator, 
joarthly,  we  have  iridectomy,  u'hich  is  done  at  the  sc\eTo^on\esi\ 
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junction,  and  includes  excision  of  a  piece  of  iris.  Fifthly,  undir 
spmal  conditions  after  chronic  iritis  and  loss  of  the  lens,  divisioj] 
of  a,  mass  of  ag'g'ltitinated  tissue  (iridofcoray)  reliev^es  extreme  t*>ii* 
sion.  Sixthly,  1  have  seen  two  cases  where  removal  of  the  wbois 
iris  throuj^h  a  small  wound  reduced  the  size  and  tension  of  a 
staphyJomatous  g-lohe.  Inordinary  practice,  paracentesis  oMte 
cornea  and  section  of  the  cornea  aro  proceedings  which  may  iw 
adopted  by  physicians  who  do  not  regnrd  themselves  asskilleil 
operators,  provided  they  cannot  refer  their  patients  to  more  px- 
perienced  hands.  The  other  procoedings  need  aurgica!  training  be- 
fore they  should  be  attempted. 

Paracentesis  cornece  is  liable  to  be  followed  in  certain  cases  by 
increased  iiitra-ocular  conjSfestion  and  therefore  tho  indications  for 
it  rausb  be  defluitely  recognized. 
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THE  EYELIDS  A^0  CONJUNCTIVA. 

Anatomy. 

TttK  eyelids  are  formed  at  about  the  second  month  of  embrj'onic 
life  as  folds  of  skin  which  grow  toward  each  other,  and  coming  Into 
contact  at  about  the  end  of  the  third  month,  adhere  at  their  mar- 
gins hy  continuity  of  tlieir  epithehum.    They  remain  closed  until  a 
short  time  befonj  birth.    The  upper  lid  is  much  the  broader,  and 
in  the  substance  of  each  a  smooth  ttnu  portion  can  be  distin^ilshwl 
which  is  known  as  the  tarsus,  and  is  composted  of  condenst^d  flhroua 
tissue.     It  was  because  of  its  stiffness  formerly  regarded  errone- 
ously as  cartila^nous.    The   tarsi   may 
be  spoken  of  as  the  frame-work  of  the  lids; 
where  they  meet  they  are  thick,  while  their 
orbital  edpes  are  thin.    That  of  the  upper 
lid  is  about  ten  millimetres  wide  at  its 
middle,  and  that  of  the  lower  lid  is  about 
Bve  millimetres  wide.   Their  ^^renerai  form  hiiS°''^l!S^Ib^V^£i^u^ 
18  exhibited  in  the  diagram  (see  Fig.  81i).  ^ffi^^^^S^dS^i^SeibJ 
Tlie  space  between  them    is  called   the  ]^l^iJ'^Z^T'^£*^^ 
Palpebml    fissure.     Its  temporal   end   is  ^;?^^°yS^™&'&i^mi!2 
acote,  while  the  nasal  extremity  is  round-  S^^^iSl^LluEil^^ricriS 
^^-    Tlie  tarsi  ai-e  united  to  each  other  at  ^1;;=^  ^^r^'^'JiT'oYfi^ 
their  extremities  and  also  bound  to  the  «t«iw«^ 
^"^jacent  bone  by  internal  and  external  palpebral  ligaments.  When 
ppen  to  its  full  extent  the  palj>ebral  flssure  is  more  rounded  at  its 
inner  than  at  its  outer  extremity  aud  is  likened  to  the  shape  of  au 
**'tiODd.    At  the  inner  angle  (canthus)  we  find  a  fleshy  mass  callt?d 
^he    caruncle  (caruncula  lachrymalis);    just  exterior  to  it  are  the 
JJP^Tiings  of  the  tear  passages  (puncta  iachrymalia)  situatt^d  upon 
JJtl,;  eminences;  that  of  the  upper  lid  is  usuiUly  the  more  elevated. 
^u<i  length  of  the  palpebral  fissure  varies  materially  m  different 
J^**soiis;  it  may  l>e  taken  as  30  mm.  in  men.    Its  width  at  the  mid- 
**1**  when  lookmg  straight  for^vard  is  about  12  mm.,  and  the  bonier 
2r   t.he  upper  lid  covers  the  upper  edge  of  the  cornea  for  1  or  3  mm. 
1*^«  outer  canthus  stands  at  a  level  3  to  G  mm.  higher  than  the 
L*^Her  canthus  wlien   the  lids  an?   o|H>n,    and    when    closed    the 
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fissure  is  neither  horizontal  nor  straight.  When  the  eye  looks  up. 
waixl  the  palpebral  opening  increases  to  about  15  mm.  in  wldlli, 
and  when  it  looks  down  the  opening-  decreases  to  7  or  9  mm.  The 
borders  of  the  lids  are  fringed  with  short,  stiff  hairs  (cilia  or  eye- 
lashes) which  are  thicker  and  longer  in  the  upper  than  in  the  lower 
lid.  ITiey  are  slightly  curved  and  the  respective  rows  oppose  th«ir 
convexities  to  ea«h  other.     (See  Fijs".  90.) 

"When  the  lids  are  open  we  have  in  the  upper  lid  a  deep  fold, 
caused  by  the  retirement  of  the  upper  edge  of  its  tarsus  into  tbo 
orbit,  and  called  the  sulcus  orhito-palpebralis  superior.    Above  it 
the  skin  is  more  proininent  and  is  known  as  the  orbital  portioa  oC 
the  lid.    Similar  peculiarities  exist  in  the  lower  lid,  but  are  lesa^ 

oonspicuous.     We  have  the  sal  — 
cus    orbito-palpebralis   inferior*^ 
and  in  addition  another  leaaeaB.— 
phatic  hne,  the  sulcus  palpebro— 
nialaris  (Arlt).    In  certain  per-- 
sons  and  particularly  in  the obeae 
and  after  middle  life,  the  abov^ 
nami-d   sulci   may   bo    stronglj* 
marked.    These  features  present 
in   different  ])ei-sons  the  widest 
variations.      Above    the    uj)pcr 
lids  we  ha\'e  the  eyebrows  (su- 
peiTilia)  situated  at  the  upper 
edges  of  the  orbits  (see.  Fig.  90). 
The  inner  surface  of  the  lidi  \ 
applies  itself  closely  to  the  eyfr 
ball,  and  is  lined  by  a  membrane  which  is  called  the  conjunctiva  l»- 
cause  it  joins  them  to  each  other.    Its  description  will  be  given  herfr 
after.    The  lids  are  furnished  with  muscles  to  open  and  close  them, 
and  with  several  varieties  of  glands.   The  closure  of  the  lids  is  effected 
by  the  orbicularis  muscle,  which  lies  just  beneath  the  skin,  to  whicb 
it  iulheres  loosely  by  connective  tissue  and  without  the  inter\'enlion 
of  any  subcutaneous  fat.    Its  fibres  arc  more  or  less  circular,  con- 
stituting a  sphincter,  and  extend  over  a  part  of  the  superciliaryj^ 
the  temporal,  and  the  malar  regions.    They  are  inserted   into 
tendon  which  adheres  to  the  lachrymal  bone  and  are  also  inserted 
diivctly   into   the   adjacent   bony    wall.     The    tendon    crosses  thfl 
lachrymal  sac  at  about  its  middle  and  contributes  to  the  intcnui 
palpebral  ligament.    Those  fibres  of  the  orbicularis  whicb  lie  upon 
the  tarsi  are  paler  than  the  remamdcr,  and  certain  bundles  which 
lie  close  to  the  lid  border  and  near  the  conjunctival  surface  ai-e 
known  as  the  ciliary  muscle  of  Riolani;  see  figure,  p.  251,    The  or- 
bicularis is  supplied  by  the  seventh  or  facial  nerve. 
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Fto.  m.-RlehtEreuwlRorroUDiJintr)!.  I.nupni^ 
clbuiii  or  cycorow;  S,  wilciu'  orbiCo-fMUiwbralls; 

5,  pttirilU  lacbrjrmWlhi  cup>n1or:  4.  papllUi  Uch- 
ZTiiiAlia  Inferior;  K,  canLhtu  extcniua  (Ul«.-rallBI ; 

6,  Mitthuii  iDi^mua  (mMttatlw:  t,  caniociila  Urb- 
tym&Ua;  0.  plies  KmUuDAriB:  tt,  sulcus  urblto-pul- 
pebrsUs  Inferlon  10,  ll,  solcus  palpobro-mElarlii. 
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The  levator  palpebrse  suporioris  originates  at  the  apex  of  the 
orbiU  lies  close  to  its  upper  wall,  grows  wider  as  it  comes  forwai*d, 
aad  has  a  threefold  insertion  into  and  about  the  upper  edge  of  the 
tarsus  (Sfe  F'ipr.  Ul.)  The  most  anterior  part  of  its  tendon  runs  as  a 
Iftver  of  fibrous  tissue  down  upon  its  anterior  surface  and  merges 
Willi  the  aponeurotic  layer  which  comes  down  from  the  upper  border 
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rill  «,— VerttrnlSpctlrin  UimuKhihefllobparHlOrhtt  In  the  (UivcUunof  t^e  orMuJ  aite.wlth 
""rtUili.  1,  Akio of  upper  eyulitl:  «.«.  iiiu»culus  .irbioularte  iMlpetimrum ;  31,  f MCla  palpebrftlU 
*^*)oti4.bonlprDr  frontal  ixine:  A.  lanRUHupcrKir,  rx^^Mnatkmttjr  nmnawnteO;  c,  mtuKuliu  le- 
y* (wppiww  wipertofto :  9a.  Ite  principal  tmaoti  wiweh  i^priMMlnoalbaurcaitheUuiRui  wtd  mo*- 
~  'bciilurl-:  M,  ihH  BintHith  niiiifmritf>palpvbmllHsiiiii>iior:fic,  CDiOolnMl Inaeriluu  of  Uie  tnui' 
']<>1)ne  and  musculusrt>cttiKsiip«'riLtr(ioinic  (othftNnjimcClVBp;  7,  inuwntltu  nMiOu 
'I'ln'n  cspMilr;  t>.  tt'iidoti  ul  itiuitciiluH  rttctua  fRiptulor.  jMuwiDK  Uirouxh  Teooo'i 
.  ;  ii-twrMi  InnrrurTiilnl  fnt.  1 1.  Mixi  xiipraTaslDiil  Kpoctr  IS;  IS,  muaculus  recttui  fluoH 
^f^i.  I  J>i ,  t^zmtnlty  of  its  fOKcln.H'oluiicto  lower  lid;  14,  cramt  aocUipn  Of  rouKnUux  obU(|iitui  Into- 
^-  )^  iltin  mt  lower  IM ;  in,  tftrs.im  jufi-rlor,  vtirmatlnUtj-  TvpreaeuUid;  17,  faaoia  pa]pi>lirallB  Info* 
™'^'  IN  1&  pvHorbltA;  19,  W,  fornix  coujUDCtiriB,  a,  ofrtlc  nerve;  b,  rltreotu;  c,  lens;  d,  comea. 


^  the  orbit  and  pushes  into  the  fibres  of  the  orbicularis  muscle,  thus 
bioding  together  all  these  stniclures.  Tlie  middle  layer  is  inserted 
inifl  the  upper  edge  of  the  tarsus  and  consists  largely  of  smooth 
niuscular  fibres.  A  third  iwrtion  of  tb<^  tendon  dips  b;ick  to  mingle 
*ith  fibrous  proloug^ations  of  the  insertion  of  the  rectus  suijcvVot 


250 


DlSEAi^£S  OF  THB  &YS. 


and  goes  to  the  superior  fornix  of  the  conjunctiva  and  sends  1»i 
off-shoots  to  be  att^iched  to  the  outer  and  inner  walls  of  the  orbi 
By  this  arrantreinent  the  movements  of  the  upper  lid  and  of  tl 
globe  when  lookiiij?  upward  are  co-oi-dinated,  and  a  layer  of  d 
membi*ane  shuts  in  the  contents  of  the  orbit  above  the  eyebi 
The  levator  palpebral  superioris  is  supp]  ied  by  a  twig  from  the  Iht 
nerve.  It  may  here  be  remarked  that  the  rectus  inferior,  after  i 
insertion  into  the  globe,  sends  a  tendinous  prolongation,  in  a  maj 
ner  similar  to  the  amin^emiint  of  the  levator  of  the  upper  lid.1 
the  edge  of  the  inferior  tarsus  and  to  the  mferior  conjunctival  ffl 
nix '  (Schwalbe)  and  to  the  fascia  palpebralis  inferior.   (See  Fig.  9! 

Still  another  muscle  is  to  be  mentioned  which  lies  behind  tl 
lachrymal  sac  arising  from  tlie  crista  lachrymalis  and  bifureatia 
into  two  tendons,  of  which  one  is  inserted  into  the  border  of  t 
upper  and  lower  lids  respectively.  It  is  called  musculus  lachi 
malis  posterior  or  muscle  of  Horner. 

The  ylamluhtr  structures  of  the  lids  are  numerous.  In  the  si 
are  sweat  glands  and  very  fine  scattennl  hairs.  The  follicles  oft 
ciha  are  furnished  with  sebaceous  glands,  the  glands  of  Moll,  a 
in  each  tarsus  is  an  important  series  of  glands,  arranged  liked 
rants  on  a  stem,  known  as  the  Meibomian,  which  run  vertically 
their  substance  near  their  posterior  surface  and  open  by  mint 
orifices  upon  the  (we  Iwrder  of  the  lids  behind  the  rows  of  cilia, 
section  parallel  to  and  about  one  millimetre  above  the  free  bon 
of  the  lids  will  cross  the  hair  follicles,  the  glands  of  Moll  and 
Meibomius,  and  reveal  a  number  so  great  as  will  be  likely  to 
prise  one  who  has  not  before  looktnl  at  such  a  section.  The 
lashes  of  the  upper  lid  are  from  S  to  12  mm.  long  and  said  to  ha 
life  varj-iiig  from  100  to  150  days  (Donders).  The  relations  of 
in  the  upper  lid  will  be  best  understood  by  the  figure  (see  Fig.  92 

Still  other  glunds  are  to  be  found  in  close  relation  to  the 
junctiva,  viz.,  the  acino-tubiilar  glands  of  Krause,  which  lie  at 
border  of  the  tarsi  near  the  fornix,  more  numerous  in  the  up; 
than  in  the  lower  lid,  and  other  similar  glands,  verj'  few  in  num 
imbedded  iu  the  tarsal  conjunctiva  and  in  the  tarsus.    These 
regarded  as  accessory  lachrjTiial  glands.   In  the  tarsal  conjuncti 
are  certain  follicular  cavities  formed  by  irregular  involutions  of 
epithelium  which  are  called  the  glands  of  Henle  and  will  be 
ferred  to  again  when  describing  the  conjunctiva. 

Tile  large  number  of  glandular  structures  thus  mentioned 
rise,  as  would  be  expected,  to  many  and  various  pathological  con 
tions  to  which  attention  will  be  called,  and  some  of  them  are  ob( 
nate  and  distressing. 

The  function  of  the  lids  is  to  protect  the  eye  both  from  raech; 

'  '*  Lchrbucli  der  Auatuiiiie  dy»  SiriuebuivaniM,"  p.  242,  1685. 
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ical  injury  and  from  excessive  Ug-ht,  and  to  distribute  over  it  th» 
moisture  fumishe<l  by  the  numerous  glands.    The  movement  of  the 
lids  is  both  voluntary  and  involuntary  or  reflex.    The  latter  is  de- 
termined by  the  fibres  of  the  fifth  nerve  which  supply  the  cornea 
and  ocular  conjunctiva  acting- 
apon  the   orbicularis  and   es- 
p«cially  upon  those  of  its  fibres 
which  traveree  the  tarsal  por- 
tion.   Tlie   persistent  opening 
of  Ibe  lids  during-  waking  hours 
w  pi'ovkle<l  for  by  the  exist- 
ence in   the  le\'ator  palpebnc 
superiorts  of  certain  unstriped 
Sbrps  (H.  Milller)  to  which  ref- 
enaice  has   been  made.      Tlie 
eyelids  follow,  as  has  been  said, 
the  movements  of  the  cornea 
up  ami  down,  and  in  so  duing- 
the  palpebral  opening  varies  in 
width,  becoming  larger  in  look- 
ing up,  and  narrower  in  look- 
in^down.    The  openingof  the 
lid8is|»erforraed  almost  wholly 
hythe  lifting  of  the  upper  lid, 
Mipt  in  looking  down  the  lower 
^li  is  also  made  to  descend  by 
tbe  indirect  attachment  to  its 
tarsus  of  the  tendon  of  the  rec- 
tus inferior.    (See  Fig.  91,  page 
*4St)    Under  special  impulses 
the  separation  of  the  liiis  can 
be  notably   increased  and  so 
nmcli.  as  to  show  a  border  of 
sclvra  both   above  and  below 
die  cornea.    This  occurs  under 
emotions  of  surprise,  of  fright, 
of  parnest  attention,  and  ap- 
P«irs  in  exophthahnic  goitre 
(Basedow's   disease).     Droop- 

*^  or  falling  of  the  lids  comes  from  fatigue,  from  paralysis  of  th& 
'^^tor,  nnd  from  mechanical  hind;*ance  such  as  thickening  of  the. 
«njuncti\-a,  etc. 


Tta.  K.'.— SftiritUl  Arctjon  throuKti  cbe  Upi-fr  Eye- 
lid. I.eldo:  -i.  piLlpAbnU  portion  ofthe iiiuw.-ulu«  ur- 
hicularlB  t«.-iill;  *i,  ir*  inrirr  p^rttuii.  dtailtfitalf-d  as 
lli»  musculiu  cllijulJi  Kloluil:  3.  cilia;  4.  rUiitd  of 
MolL,  opMilng  Into  a  hnir  fnilklr;  A,  H^bomton 
Rl«nd;  Sa.  lt«orUloe:S,  tndicaLion  of  um>  iU-duflM^ 
limit  of  Uw  iBrmis;  T.  loose  conoedlve  tifwue  tx- 
iwtMoiUnuiADduccrtorUtMirtlonor  U)eu>n<lonor 
Uwiiiuacnlna  levator  |MripebimjRiMriorl«;K.  anm-tr>r 
ooiuwcUTe-UatD»-UkH  Ituwrunn  of  Uw  Utotlun  ^r  in«- 

auaculua  levator  palpebne  mp«riori«;  ft,  lu  miiiiiK 
y«e  Doa-tDnicular.  called  tbnmuaeuliuiiMLlpcbrallii 
miporibr.    (H.  HUIW) 
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Blephabitis  Maroinalis.    Ophthaocia  Tabsl    Bexfbabo- 

A:>ENms. 

We  have  varioxis  decrees  and  kinds  of  this  affection;  for  in- 
stance: 1st,  chronic  hypertcmia  of  the  border  with  slight  thicken- 
ing; 2d,  some  redness  with  an  accumulation  of  yellowish,  fatty 
material  at  the  base  of  the  lashes,  the  hi,-persecretion  of  the  glan- 
dules, a  kind  of  seborrha'a;  3(i,  ulceration,  minute  abscesses,  crusts 
.^tuing*  the  lashes  together  and  sometimes  severe  inflammation  of 
the  whole  border;  4th,  after  lon^  continuance  the  lid  border  becomes 
smooth,  red,  glazed,  everted,  thickened,  weeping,  and  destitute  of 
lashes  (lippitudo).  It  is  characteristic  that  the  hair  follicles  atro- 1 
phy,  the  lashes  dwindle,  become  pale  or  curl  up  and  fall  out.  Som^ 
times  decided  ectropiuiii,and  tiversion  or  occlusion  of  the  lachr>*mal 
puncta,  takes  place,  this  more  frequently  in  the  aged  or  the  un- 
cleanly. 

The  disease  occurs  most  often  in  the  young  "nith  delicate  skin 
and  light  hair,  and  in  the  strumous.  It  is  sometimes  a  kind  o( 
eczema.  In  very  many  cases  it  is  associated  with  some  refractive 
or  muscular  error  and  is  only  an  i-xprt'ssion  of  functional  strain. 
for  which  no  local  remedies  will  avail,  until  proper  glasses  or  other 
correction  \H'e  employed  (Roosa)  (Schirmer). 

Chronic  conjunctivitis,  trachoma,  phlyctenula,  are  frequent  con- 
coiaitants.  Tlie  ailment  is  apt  to  be  chronic,  but  except  in  the  in- 
veterate form  mentioned  as  the  fourth  tyi>e,  will  usually  yield  to 
proper  measures. 

Treatment. — The  first  two  forms  require  soothing  lotions,  warm  I 
water  or  warm  milk  and  water,  and  for  the  seborrhoca  it  should  bei 
made  a  little  alkaline  with  bicarbonate  of  potash;   at  night  a  mix- 
tuiv  of  boracic  acid  powder  and  vaseline,  gr.  xxx.  a<l  oz.  i.,  maybftj 
applied,  or  soft  oxide  of  zinc  ointment.    For  the  ulcei-ative  form  th< 
■crusts  are  to  be  softened,  and  as  much  as  possible  removed,  and  tbfl 
following  nintnients  may  l>e  used :  two  grains  of  hydrarg.  oxid.  flava 
to  one  di-achm  of  vaseline  or  amiiio-glycerin;  or,  ung.  citrini,  gr. : 
vel.  XX.,  vafielini,  3i-jto  be  applied  night  and  morning,  or,  in 
cases,  more  frequently.    In   a   large   number  of  cases,  the  he 
method  is  to  pick  olf  the  crusts  with  Hue  foR'eps  or  the  fln^ 
nails,  and  cauterize  the  exposed  ulcers  with  a  fine  point  of  uttrat 
of  silver.    It  oftnn  bleeds,  and  the  caustic  hurts.    In  cases  of 
tensive  incrustation,  and  especially  m  young  children,  the  lashc 
may  be  cut  off  with  scissors  to  facilitate  the  denudation  and  cat 
terization  of  the  ulcers.    The  sub.se<iuent  use  of  stimulating  salx 
will  then  control  the  disease.    But  if  the  person  be  the  subject  of 
-error  of  refraction,  or  of  other  error  which  causes  eye  stram,  tht? 
removal  of  the  blephharitis  will  not  only  demand  the  usual  loci 


THE  SYSUDS  AlfJD  CONJUNVTIVA. 


35S 


ii-eatment,  but  also  that  the  error  be  corrected.    (See  Part  I.  of 
^tiis  treatise.) 

In  specialJy  obstinate  cases  the  evulsion  of  the  lashes  may  be 
itemandt'd  (epilation)  with  use  of  lotions  of  acetate  of  lead  (fjiiiiior 
plumbi    subacetatis,   3  i-j    Aqiue,    3viij.    M.)   and   the  ointments 
above  mentioned,  especiaUy  the  yellow  oxide  of  mercury.    Treat- 
meat  of  conjunctival  disease  by  nitrate  of  silver,  pr,  ij.-v.  ad  oz.  i., 
must  not  be  neglected.     For  the  chronic  thickening  with  cvcrsion 
aiul  loss  of  eyelashes  {inadarosist  tylosis),  squamous  blepharitis, 
stimulating:  ointments  of  more  intensity  may  be  used,  such  as  an. 
ointment  of  Hebra's: 


IJ  Emplast.  diachylon  co.,' 

Olei  olivic, q.  a 

M. 

Or, 

5  Olei  cadini, 1 

Yaselini, 2. 

M. 
Apply  every  night. 

The  crystal  of  sulphate  of  copper  may  be  applied  daily,  or  the 
nitrate  of  silver,  pure  stick,  pro  re  nata. 

Sometimes  constitutional  treatment  of  scrofulous  conditions  is 
not  to  be  omitted. 

Hordeolum  or  Sttr 

Thl'i  affection  is  a  phlegmonous  innamraation  at  the  tarsal  edge, 
which  forms  a  small  and  generally  painful  lump.  It  is  apt  to  be 
associated  with  chronic  blepliaritis  or  conjunctivitis,  and  often  de- 
pends on  general  debility.  In  its  inception  it  may  sometimes  be 
checki-d  by  applying  a  bit  of  ice  wnipped  in  muslin  for  a  few  min- 
gles repeatedly,  or  by  pulling  the  cilium  which  passes  through  it. 
One  is  apt  to  follow  another  in  succession.  When  suppuration  is 
flWvoidable,  a  i>oultice  of  ground  slippery  elm  bark  {xihnus  fiava) 
s  ttiost  comforting,  and  a  puncture  .sho\ild  be  made  at  an  early 
J*fiod.  Genea*al  tonics  and  mild  astringents  are  the  proper  remo- 
dkis  to  prevent  their  recurrence;  but  it  is  important  also  to  inves- 
tigate the  state  of  refraction,  bficanse  what  cuuhcs  eye  strain  will 
provoke  styes.  Another  frequent  concomitant  and  favoring  condi- 
^Qf  ui  nasal  catarrh,  which  will  also  need  attention. 


'EoiplaKtrum  diachylon  co.  i»  nirule  hh  fullowa:   Giuplust.   litharge,  IS 
^^iQour;  1&  parte;  ammouiac,  ^banuiu,  turpentine,  each  1  put. 
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Chalazion,  or  Cystic  TuMORa 

Obstruction  and  distention  of  some  of  the  follicles  of  the  tarsii^ 
more  fre<iuently  of  the  Meibomian,  is   the   origin  of  these  tumors. 
They  are  painless^  imbedded  in  the  tarsus,  and  the  skin  is  fredy 
movable  over  them.    They  vary  in  size,  end  are  apt  to  come  to 
ci*ops.    The  sac  wall  is  usually  thin,  and  as  the  tumor  enlarges  it 
causes  a  reddish  or  yellowish  projection  on  the  conjunctival  sur- 
face, and  sometimes  presents  granulations.    The  contents  are  a 
glairy,  mucilaginous  substance.     Mici-oscopic  oxaininations  hare  j 
shown  that  nutritive  disturbance  in  a  Meibomian  folli-  " 
cle,  excites  chronic  iuflamraation  m  the  surrounding 
connective  tissue  which  leads  to  an  infiltration  with 
I  small  cells.     By  conttuence  of  several  foci  of  inlUtra- 
tion,  a  nodule  is  formed  composed  of  granulation  tissue 
and  giant  cells.     This  results  in  miuoid  softening  and. 
ils  escape  by  ulceration  (Fuclis).    Cocci  are  also  found 
within  them.  Fluctuation   is   never  felt,  and   I  have 
sometimes  found  a  solid,  fibrous  tumor  when  1  exptclt'd 
to  meet  a  cyst,  and  at  times  the  cyst  wall  has  beeo 
extremely  thickened.    When  small,  the  tumors  arc  nol 
troublesome,  and  they  occasionally  disappear,    if  thej 
reach  a  size  to  boajinoying',  they  must  be  excised.    We 
may  do  this  on  the  skin  surface,  thronj^h  a  wound  par- 
allel to  the  lid-border,  and  no  perceptible  scar  is  left. 
The  cyst  may  be  opened  on  the  inside  surfac43  if  it  pro- 
ject notably  in  this  direction,  and  the  contents  scooprd 
out  with  a  sharp  spoon.     Sometimes  the  tumor  runs_ 
for  some  distance  up  the  lid  along  the  line  of  a  Meil 
mian  duct:  it  will  be  apt  to  point  at  the  lid  border^] 
Here  a  deep  puncture  may  be  made  with  a  narrow 
Imifc  and  a  sharp  cui-ette  pushed  up  into  the  tubular  cyst  to  scraji 
its  walls  and  evacuate  its  contents.     Special  forceps  have  been  con 
trived   by  Desmarres,  Snellen,  Prout,  and   Knapp,  to   inclose  thd 
tumor  in  a  clamp  to  prevent  bleeding.     Before  applying  it,  drop 
into  the  conjunctival  sac  a  4.<  sohitioji  of  cocaine  and  wait  for  its 
effect     Then  put  on  tlu^  clamp  roreeps,  screw  it  tig-ht,  and  iiiject 
hypodermicully  three  drops  of  A%  cocaine  solution  aion^pside  th 
tumor.     In  a  few  minutes  the  dissection  can  be  made  painlessly 
and  almost  viithout  bleeding*.     Most  of  the  clamps  have  a  broa 
plate  of  metal  or  horn  for  one  blade  and  this  is  sometimes  useful. 
A  simpler  form  will  usually  answer.     (See  Fig.  93.)     In  lack  of 
clamps,  a  flat  spatula  or  the  operator's  forefln^r  slipped  under  it, 
will  hold  the  hd  tense  and  check  b!ee<lin^'-:  the  tumor  is  to  be  ea 
.posed  and  may  be  seized  with  a  sharp  hook  by  an  assistant  ar 
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TiBod,  or  if  without  an  assistant,  pointed  scissors  curved  on  the 
lat  will  ixnnove  the  projcctinf?  part,  and  wlieri  thus  opened  the  vv>- 

uijiing'  portion  can  b«  sciMped  out.  Should  a  small  perforation 
of  Ihe  lid  occur,  no  harm  is  done.  For  very  large  cysts  with  thick 
postorior  wall,  it  may  sometimes  bo  well  to  touch  it  lightly  with 
a  point  of  lunar  caustic  instead  of  relying  on  scraping  alone.  To 
goiard  a^inst  recurrences,  remove  chronic  palpebral  conjunctivitis 
and  correct  eye  strain,  and  in  some  insUinces  cod-liver  oil  and 
nieans  to  improve  nutrition,  especially  if  there  be  a  strumous  dia- 
ihcsia,  are  important. 

Phlegmon  of  the  Lid. 

If  suppuration  occur  in  the  connective  tissue  of  the  lid,  as  may 
happen  after  debiUtatin^  disease,  or  in  strumous  cliildrcn,  or  with- 
out i-eco^iizable  cause,  there  will  he  grreat  swt*lllri^,  and  lluctuation 
vill  be  detected  earl.y.     It  may  come  with  very  little  pain  and  but 
little  redness.     It  is  also  important  to  remember,  that  a  g:enei'al 
inflammation  of  the  lids  may  occur  in  delicate  children,  and  not  re- 
sult in  suppuration:  there  may  be^rreatcedema  and  slight  redness, 
and  the  whole  may  disappear  by  i-esolution.    On  the  other  liand,  the 
connective  tissue  may  become  ^ngrenous  in  cachectic  subjects.    If 
suppuration  occur,  the  pus  must  have  vent  early,  by  a  free  incision, 
parallel  to  the  border  of  the  lid.    The  best  knife  is  a  Beer's  cata- 
ract knife,  or  a  ver>-  narrow,  sharp  pointed  and  curved  bistoury. 
Stand  behind  the  patient,  pierce  the  skin,  and  run  the  point  alon^ 
»ilL  a  quick,  steady  thrust.    The  earlier  the  incision  is  made,  the 
Itts  will  be  the  likelihood  of  deformity  after  the  abscess  heals. 

In  cases  of  erysipelas  of  the  face,  if  tliere  be  much  induration  of 
tltflids,  care  must  be  taken  to  watch  for  suppuration.  It  is  very 
liaWe  to  occur,  and  considerable  destruction  of  tissue  may  take 
pUctr,  which  early  inclsinn  would  obviate.  In  the  severe  forms  of 
^e  disease,  it  sometimes  becomes  needful  to  make  deep  incisions 
*heo  there  is  no  eWdence  of  puS,  to  save  sphacfUation  of  the  tissue.. 
A  very  remarkable  and  fortunately  rare  occurrence  is  sponta- 
neous gangrene  of  the  skin  of  the  lid.  Two  cases  of  this  character 
r|ptB  reported  to  the  New  York  Ophthalmologrical  Society  by  Dr. 
MIKhiaore,  of  Brooklynt  in  1883,  and  another  by  Dr.  R  H.  Derby  in 
'^  See  case  by  Hilbert:  Centrafblatt  fiir  Attgenheilknnde, 
^t,  lt>83,  p.  21i:j.  Deformity  will  ensue  for  which  a  plastic  opcra- 
^0  may  be  required. 

Inflammation  of  the  Tarsus. 

Tarw'tis, — This  does  not  occur  verj'  often.  It  is  usually  syphfli- 
^c,yet  may  be  simple  or  idiopathic.  It  is  very  slow  in  progress 
***d  not  specially  painful;  it  is  attended  by  great  thickening  of  the 
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tarsus,  abscesses  are  apt  to  form  in  its  substance  and  tlieylnnk 
at  the  tarsal  boi-dci*.  Hence,  there  will  be  ulcers,  crusts  and  jvUot 
projecting  poinls,  the  eye-lashes  will  fall  and  their  follicles  atpophy. 
It  will  appear  like  blephariUa  marginal^,  but  tlie  great  IhickpB. 
mg  of  the  tai*sus  declares  its  chai'acter.  A  diffuse  retlness  s^m-atls 
over  the  hd  border  and  the  appearance  may  bo  very  unplcasing. 

If,  as  is  usual,  syphilitic,  ctmslitutional  treatment  will  be  raiwQ. 
tial;  if  simple,  it  will  be  difficult  to  control.  Hot  fomentations  may 
be  applie<l  and  the  stimulating-  ointments  above  mentioned^  while  ia 
the  casfi  of  a  youno-  lady  whom  1  treated  for  over  a  year  tbti  only 
control  over  the  mintite  abscess  and  the  thiclienin^,  was  by  inserting 
a  red  hot  needle  alongside  a  hair,  or  passing  in  a  platinum  needle 
dipped  in  strong-  nitric  acid.  (See  Bull,  Trans.  Am.  OpU.  Soc.,  \Sl^ 
p.  4U5.) 

All  varieties  of  diseases  of  the  skin  may  appear  on  the  lids  arii 
the  following  may  be  singled  out:  eczema,  xanthelasma,  moUuscum 
coutiigiusuni,  herpes  zoster  ophthalmicus. 

Eczema  appears  in  the  acute  and  chronic  form.     It  is  comtDoB 
among  children  in  connection  with  acute  conjunctivitis  and  kenli- 
tis,  presenting  crusts  and  ulcerations  and  discharge.     The  sc^t 
and  hypertrophic  form  appeal's  chiefly  among  adults  and  especially  I 
in  the  aged.     For  the  former,  complete  and  careful  w^^hing  awar  j 
of  scabs,  and  application  of  vaseline,  or  boric  acid  and  vaseline,  or  1 
yellow  oxide  of  mercury  ointment,  maj'^  suffice.    But  in  many  cascst 
especially  among  children  of  the  poor,  it  is  better  to  give  chloro- 
form, remove  the  scabs,  dry  the  bleeding  with  absorbent  cotton 
and  go  over  the  surface  with  pure  nitJ*ato  of  silver.      After  this  tlifi 
above  ointments  will  complete  the  cure.    Stai'ch  powder  maybe 
dusted  on  the  surface  if  needfuL    Commonly  similar  crusts  esist 
about  the  nostrils  and  perhaps  at  the  angles  of  the  mouth;  all  suclij 
spots  should  be  cauterized.     Treatment  of  conjunctival  inflamma 
tion  will  at  the  same  time  be  attended  to. 

The  squamous  and  hypertrophic  eczema  may  be  limitod  to  th 
eyelids  and  vicinity,  and  may  or  may  not  be  compUcated  with  acul 
conjunctivitis.  If  the  condition  be  chronic,  the  stimulating  reme 
dies  may  be  used,  viz.,  Olei  cadiui,  1  part;  vasclini,  2  to  4  parts; 
the  diachylon  ointment  (vide  p.  253).  In  acute  conditions  wil 
serous  etfusion  and,  as  may  happen,  with  the  whole  face  involve 
and  the  conjunctiva  acutely  inflamed,  the  milder  ointments  of  oxid^ 
of  zinc,  vaseline  and  boric  acid,  of  white  precipitate  of  mercurj%i 
dilute  citrine  ointment  are  to  be  preferred.  Wet  applications  ar 
generally  decidedlj' unacceptable.  Sometimes  the  inntatitm  is  c J 
treme  and  may  call  for  bromides  and  preparations  of  opium  or 
other  anodynes  internally,  as  well  as  hypnotics:  antipyrine.  gr.  x.; 
hyoscyamine,  gr.  ^s  or  gr.  ^j  in  tablets,  chloral,  phenaceline,  etc 
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I  Such  astringents,  as  tannin  and  alum,  are  better  for  the  con- 
"junctivitis  than  nitrate  of  silver,  and  cocaine  may  be  employed  to 
advaiiiaf^\ 

Xanthelasma  or  xanthoma  is  a  fatty  de^neration  of  the  con- 
Dcclir*'  tissue  of  the  skin,  which  has  a  prodilcctiou  for  the  eyelids, 
alUioujrh  it  occurs  elsewheiv.  Yellow  oi*  sti*aw-coIored,  slightly 
Bodular  patches  appear  at  the  inner  extremities  of  the  lids,  usually 
fijiumeti-ically,  and  both  upper  and  lower  lids  may  be  affected. 
TV r  gradually  extend  and  may  become  larg^e  a  nd  prominent  welts. 
They  come  oftener  in  women  than  in  men  and  after  middle  life. 
They  arc  easily  removed  by  excision,  which  is  the  only  mode  of 
reBef;  but  I  have  been  disappointed  to  find  the  disease  return 
within  a  year  in  one  case.  Being  without  danger  and  simply  a 
siigbt  blemish,  few  persons  care  to  submit  to  their  excision. 

Jioltuscum  contagiosutn  appears  anyAvhore  on  the  body  and 
ofW'n  about  the  lids.  Tlie  little  tunu»rs  may  be  as  large  as  peas  or 
lempseeds.  The  top  is  cupped  and  a  little  opening  leads  into  the 
middle  of  the  tumor.  The  sebaceous  glands  are  probably  the  seat 
of  the  disease  and  they  contain  altered  epithelial  cells  and  peculiar 
bodies  called  molluscum  corpuscles  wJiich  are  of  a  fatty  nature. 
The  contents  may  be  squeesied  out  between  the  thumb  nails  through 
the  little  opening  above  mentioned;  or,  if  needful,  they  may  be 
ftpi'Bwl  with  a  knife.  Kvacuatioii  cuivs  theui.  That  they  are  con- 
tagious does  not  seem  to  be  well  fouuded. 

HeKPES  ZosTKR  OPUTHALHICtTS 

ohitritA  conspicuous  and  important  features.  It  is  calleil  by  the 
y^nch  zona  ophthnhniquet  and  has  been  extensively  described 
by  Hybord,  and  previously  by  Mr.  Hutchinson.  It  is,  in  truth,  a 
neuropathic  affection  having  its  catise  in  degimeration  of  the  gan- 
gHoa  of  Gasscr,  or  of  the  branches  of  the  trigeminus,  or  of  both. 
Any  of  the  branches  of  the  fifth  pair  may  be  thus  affected,  and  the 
etuption  appeal's  along  the  distribution  of  the  diseased  ner^'e-twigs. 
U  therefore  happens  that  vesicles  (nay  occur  on  the  eyeball  as  well 
Wupon  the  skin,  and  both  ulceration  of  the  coniea,  acute  conjunc- 
^yiiis  and  acute  iritis  may  take  place.  It  may  even  cause  loss 
of  the  eye  by  irido-cyclitls.  It  is  also  said  that  small  abscesses 
lavebeen  found  in  the  ocular  muscles.  The  mode  of  occurrence,  as 
illustrated  in  a  boy  ten  years  of  age,  was  as  follows:  the  supra^ 
wbttal  nerve  was  the  one  affected.  The  initial  symptom  was  tn- 
ttmsepain  along  this  nerve  at  the  supra-orbit-al  notch,  around  the 
«chfymal  sac  and  side  of  the  nose,  upon  the  forehead,  and  up  to 
**»  vertex.  In  a  few  hours  the  skin  of  the  forehead  became  red 
*od  swollen,  tender  to  touch,  and  a  few  vesicles  appeared  above 
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the  inner  end  of  the  brow.  While  the  right  half  of  the  forehead, 
red  and  swollen,  presented  tlie  look  of  erysipelas,  the  left  half  re- 
mained natui*al.  The  hair  could  not  be  combed  because  the  scalp 
was  tender,  and  a  few  vesicles  were  there  discovered.  The  ejvUch 
swelled,  a  slig-ht  conjunctivitis  appeared,  chiefly  affecting  the  pal* 
pebi-al  surfaces^  and  there  was  great  photophobia.  The  pulse  wm 
quickened ;  it  reached  ninety,  and  some  febrile  reaction  occurred. 
The  urgent  symptom  was  the  pain,  which  continued  day  and  nigfaU 
A  few  vesicles  appeared  on  the  side  of  the  nose ;  none  whatever 
showed  themselves  across  the  median  line. 

The  treatment  consisted  in  keeping  the  boy  in  bed  and  dropping 
into  tho  eye  every  two  hours  a  solution  of  sulph.  atropia,  gr-  ij-  ni 
3  i.,  to  abate  the  pain  (cocaine  would  have  been  proper),  usin^ 
upon  the  forehead  hot  fomentations  without  intermission,  and  ^nv- 
ing  full  doses  of  morphia  and  quinia  sulphate  three  tunes  daily. 
By  the  fourth  day  there  was  decided  mitifjation  of  the  symptoms, 
but  it  was  not  until  the  twenty-fourth  day  that  the  patient  couU 
go  out.  No  lesion  of  the  cornea  took  place.  In  case  the  latter 
should  occur,  it  would  be  much  longer  before  the  patient  would  l» 
well.  When  there  is  an  eruption  on  the  coruea  its  surface  is  mark- 
edly an:£sthetic.  This  suggests  a  reason  for  the  lotig  continuanott 
of  tho  atlectlon  in  some  cases,  and  also  the  need  of  keeping  the  v} 
bound  up  so  long  as  the  irritation  continues.  The  special  trtai 
ment  suitable  to  ca.ses  of  ophthalmic  shingles,  in  which  tho  comi 
or  iris  may  be  involved,  will  be  found  under  the  chapters  whidi 
treat  of  these  troubles  respectively.  I  have  scon  one  case  in  which, 
while  one  eye  was  destroyed  by  the  direct  mischief  of  the  disease, 
the  other  was  also  lost  through  sympathetic  irido-choroiditis.  I 
have  notes  of  a  case  in  which  both  sides  of  the  forehead  were 
attacked.  Permanent  scai's  remain,  which  may  be  recognized  by 
their  rounded  form,  and  by  a  slight  depression  of  the  suHace. 

The  disease  may  take  place  at  any  age,  and  it  is  most  hurtful 
to  the  aged  and  feeble.  It  is  very  apt  to  be  regarded  as  simple 
erysipelas,  but  from  this  it  may  he  discriminated  by  the  intense 
seuralgic  pain  following  certam  nerve-twigs,  by  the  strict  localiza- 
tion of  the  tskin  trouble,  and  by  the  vesicles.  The  lesion  may  go 
down  to  the  tip  of  the  nose,  or  upon  any  part  of  the  distribution  of 
the  trigemmus.  The  treatment,  as  above  specified,  should  be  both 
local  and  constitutional,  the  latter  being  such  as  may  control  neu- 
ralgia, the  former  to  soothe  the  local  inflammation.  For  a  severe 
attack  in  a  man  who  was  nearly  eighty  years  old,  ten-grain  doses 
of  quinme  were  given  at  intervals  of  two  hours  untU  fifty  grains 
were  taken  daily,  with  marked  benefit  and  perfect  tolerance  of  the 
drug.  It  is  said  that  when  the  vesicles  appear  on  the  nose,  the 
cornea  is  most  likely  to  be  involved.    I  cannot  suppoH  this  sta 
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I  ment  because  I  have  found  the  corneal  alToclion  both  with  and  with- 
I  out  implication  of  the  nasal  twigs.  See  cases  by  Jeffries  and 
iMathewson,  Trans.  Am.  Oph.  Soc,  1874,  pp.  1t'i\,  228.  Mathewson 
lued  constant  (?)  galvanic  current  with  great  relief  to  pain  in 
[five  cases.  Severe  optic  neuritis  followed  by  atrophy  has  been  seen 
I (Dagruenet,  Rev.  (VOphth.,  13T7,  177);  paralysis  of  accommodation 
[and  mydriasis  have  been  repeatedly  seen. 

Syphilitic  ulcerationtf  are  sometimes  found  upon  the  hds— they 
I  may  be  chancres  or  secondary-  ulcei-ations;  although  the  latter  are 
more  likely  to  appear  on  the  mucous  surface.  It  is  hardly  neces- 
Isary  to  say  anytliing  about  the  recognition  and  treatment  of  these 
|«mdition8.  They  only  need  to  1>e  mentioned  (see  paper  by  Dr.  Bull, 
[Trans.  Am.  Ophth.  Soc,  p.  408,  1878).  French  literature  furaishcs 
I  the  greatest  number  (see  paper  by  Dr.  Beck,  Trans.  Am.  Ophth. 
l£oc,  l8SGf  who  has  collected  94  cases). 


Epitheual  Canckr  and  Lupoid  Growths 

'iwquit*!  often  situate<l  upon  and  near  the  eyelids.    A  discrimina- 

itkin  between  them  is  hai-dly  needful  for  practical  purposes.     If  a 

Bkr,  irregular  elevation  appears  on  the  lid  border,  or  on  the 

tt.and  is  covered  by  a  dark  crust  which,  when  picked  off,  exposes 

[a bleeding  surface,  and  if  this  continue  for  months  or  years,  some- 

[  times  heahng  and  again  breaking  out,  but  never  going  entirely 

tvay,  this  neoplasm,  although  quite  painless,  had  better  be  excised. 

iThftnie  epithelioma  is  more  rapid  in  development  than  a  lupoid 

I  growth,  and  both  may  result  in   ulceration.     In  either  case  the 

Jieighboring  IjTnphatic  glands  are  not  likely  to  be  enlarged,  except 

I  at  a  late  date.    The  gland  which  we  look  for  is  that  in  front  of 

the  tragus — the  pre-auricular  gland.     Gronihssuch  as  we  arc  now 

LtoDSidL'ring,  occur  during  and  after  middle  agi^,  and  usually  remain 

luUieeded  for  a  long  time.    Sometimes  soothing  lotions  will  pro- 

\<\tK  healing  of  the  ulcer.    The  solution  of  chlorinated  soda  (Labar- 

nque*s),  diluted  vrith  five  parts  of  water,  will  often  be  followed  by 

I  pprfect  cicatrization  of  a  suspicious  and  extensive  ulceration.    It  is 

i  applied  for  twenty  minutes  by  a  piece  of  lint  six  or  eight  times  a 

'  dav.  I  have  made  this  observation  many  times  during  the  last  fifteen 

I  years. 

For  almost  all  cases,  the  best  method  of  treatment  is  an  opera- 
tion, and  not  caustics.  If  the  latter  be  applied  to  the  lids,  deformity 
will  follow  which  will  necessitate  an  operation,  Avhile  if  the  knife  be 
n»rted  to,  the  deformity  may  be  at  once  remedied  by  a  suitable 
plastic  proceeding.  If  there  be  a  spot  of  ulceration  on  the  check 
or  t«mple  or  nose»  covered  with  a  thin  brown  crust,  which  leaves, 
"lieji  removed,  a  bleeding  depi'essed  surface;  if,  too,  the  skin  be 
hard  and  infiltrated  at  this  spot,  the  case  is  probably  lupus  non 


260 


mSEA8E9  OF  TBB  BYE. 


exedens.  Scraping  out  with  a.  sharp  spoon,  or  thorousfli  ftumliiK 
by  actual  cautery  (Paquelin's  therm (w;autcry)  will  be  likely  U)  cure 
it.  Escharolic  plasters  are  to  bo  eschewed;  they  cause  grtal 
pain  and  wide  destruction.  In  many  instances  of  probable  epithe*  i 
lioma  upon  which  I  have  operated,  there  has  been  no  return  o(  j 
the  disease  for  manj'  years.  The  prog'nosis  Ls  encourag:ing  when  a 
thorough  removal  is  performed.  If  a  relapse  demands  a  second 
operation,  even  then,  as  I  have  seen,  the  disease  may  not  recur. 

I  have  seen  one  case  of  amyloid  tumor  upon  the  border  of  Uwl 
lid.  The  patient  was  a  young  woman  under  the  care  of  Dr.  Pnwl,] 
of  Brooklyn. 

Papillotnctta  or  warts  are  not  uncommon  on  the  border  of  the  j 
lids.  They  may  be  snipped  off,  or  accurately  touched  with  Ditric  ^ 
acid  appliwl  by  a  platinum  probe,  or  by  a  small  and  pointed  stick. 

Homy  growths  have  been  known  to  occur  on  the  Uds.  One  in-  ] 
stance  I  have  had  in  my  own  practice. 

Milium  presents  a  perfectly  white  tumor,  not  larger  than  the 
head  of  a  pin.  It  is  a  retention  tumor  of  a  sebaceous  follicle  and 
simply  needs  puncture. 

For  an  account  of  very  rare  cases  of  adenoma  of  the  5[eibQmiaii 
glands  and  of  the  glands  of   Krause,  see  Salxmann,   Arch,  JUr^ 
Ophthal.,  XX.,  3,  p.  380,  1891. 


NiBvi  AND  Teleangtectatic  Tumobs. 

Several  varieties  of  vascular  growths  occur  on  or  about  the  lidsg 
they  may  be  simple  red  patches,  or  slightlj'  elevated  and  flattened 
patches,  or  they  may  l>e  conspicuous  and  lobulated  masses  contain 
ing  large  vesst^s  as  well  lis  capillaries,  and  are  called  cavemou 
tumors.    The  diagnosis  is  simple  and  no  extended  description 
required. 

rrea/inenf.— Excision  is  advisable  in  the  early  stage  of  theg 
tumoi's,  and  the  lid  clamp  of  Snellen  or  Knapp  can  often  be  used  ' 
check  bleeding.    Destruction  of  the  tissue  may  be  effected  by  pun 
ture  with  red-hot  needles  (shoemakers'  sewing  awls  are  sometime 
convenient).    The  dental  blast  lamp  gives  the  requisite  heat,  if 
Bunsen's  gas  burner  or  large  alcohol  flame  does  not  suiKce.    Ai 
cession  of  openitions  will  be  retiuired.     For  a  considerable  nuniV 
of  tumors  excision  may  he  successfully  practised,  because  they  w»j 
be  found  inclosed  in  a  distinct  fibrous  capsule,  and  if  this  be 
si>ectod,no  serious  hemorrhage  will  occur.   Care  must  afterward 
taken  to  keep  the  cavity  well  closed  and  to  treat  it  antiseptically. 

For  certain  large  growths  which  may  perhaps  extend  mto  the 
orbit,  electrolysis  offers  a  sufficiently  safe  and  effectual   methc 
The  purpose  is  to  coagulate  the  blood,  not  to  destroy  the  tissi 
A  number  of  needles  connected  with  the  positive  pole  may 
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plungt^d  into  the  tumor  and  the  nepratlve  pole  applied  toy  a  sponge 
lA  the  temple.  The  needles  should  be  of  platinum  to  prevent  oxi- 
datioiL  The  current  must  not  he  strong,  usually  four  small  cells 
snfflce.     Sec  Fi|?iire  230,  under  chapter  ou  the  Orbit. 

In  all  operations  care  must  be  taken  not  to  excite  severe  ro- 
nctiOD  lest  deformity  ensue.  I  have  seen  a  case  in  an  mfant  for 
which  the  common  carotid  had  to  he  tied.  The  tumor  disap- 
peared. 

Injection  of  persulphate  of  iron  is  too  severe,  of  alcohol  has  been 
lately  recommended.  Threads  may  bo  run  through  to  ejccite  sup- 
puration.  In  some  instances  small  and  even  large  vascular  tumora 
have  been  knotvn  to  disappear  of  themselves. 

Minute  vascular  g:rowths,  like  little  red  warts»  sometimes  appear 
on  tht'  border  of  the  lid.    They  may  be  easily  tied  or  burnt  otT. 

Moles  or  brown  patches  may  occur  congenitaliy  either  upon 
till'  lids  or  in  the  neighborhood.  Tliey  should  be  excifc;ed,and  after- 
ffanl  a  proper  plastic  operation  performed.  I  was  called  upon  to 
ito  lliis  for  a  young  lady,  whom  I  saw  ai£?ain  after  several  years, 
wd  round  that  similar  pig-ment-nodules  had  appeared  upon  the 
neiffhlwring  skin  which  had  previously  be*?n  healthy.  The  primary 
(TTOwth  was  congenital,  was  set  with  stiff  hairs  and  seemed  to  be 
innocuous,  although  a  decided  blemish.  Tlie  subsequent  pigmenta*- 
tion  showed  no  malignant  or  ulcerating  tendency. 

Diseases  of  thk  Eyelashes. 

They  may  fall  out  as  the  result  of  chronic  marginal  hlepharitis, 
and  when  one  of  the  symptoms  of  secondary  syphilis  \nthout  any 
notice.able  inflammation;  while  at  tJie  same  time  the  eyebrows  will 
bested.    The  condition  is  called  vjadarnsjn  or  ttfloaj^. 

Canities  Is  the  name  given  to  decoloration  of  the  lashes.  There 
may  be  a  cluster  of  white  cilia  ou  only  one  eyelid.  I  have  seen 
all  the  cilia  of  one  lid  perfectly  white  and  the  cilia  of  the  remaining 
liils  dark;  in  the  same  lady  there  was  a  wisp  of  white  in  the 
midst  of  the  dark  brown  hair  of  the  head. 

Phtheiriasis  signifies  the  pi-esence  of  crab  lice  {pediatlns pubis) 
amoug  the  lashes.  Their  eggs  adhere  in  rows  to  the  cilia,  and  the 
ciuwUng  of  the  creatures  provokes  itching.  Mercurial  ointment 
drstroys  them,  locally  applietl. 

Bi:ilichinsts  means  that  thei'c  is  a  double  row  of  lashes,  one  of 
which  touches  the  globe.  As  manj-  as  two  displaced  i-ows  have 
buen  seen.  As  a  raiity  the  condition  is  congenital,  usually  it  is 
acquired. 

Trichiasia  differs  from  the  above  in  the  irregular  position  and 
s^iapL-  of  the  lashes  which  come  in  contact  with  the  eye.  A  few  or 
a  CTttat  number  may  be  inverted,  and  they  curl  in  various  direc- 
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tions.  Many  of  them  will  be  atrophied.  There  may  be  thjckcniag 
of  the  tarsal  border,  but  the  tiLrsuHisnot  bent  or  notably  defonncd. 
The  state  of  the  tarsus  makes  the  distinction  between  irichuuia 
and  entrojyiiim,  althoug^h  the  former  insensibly  shades  intfl  the 
latter.  Trichiasis  is  caused  by  blepharitis  marg-iualLs,  by  tra- 
choma, by  burns,  etc.  We  may  practically  distinguish  between 
partial  and  complete  trichiasis.  Either  the  upper  or  the  lower  Im 
may  be  alfected  and  the  etTects  upon  the  cornea  may  be  more*  or 
less  severe. 

Treatment. — Y  or  partial  trichiasis  the  methods  available  are], 
epilation;  2,  snaring  theui  with  a  lhrt.'ad;  3,  dustniction  by  hot 
needles  or  by  electrolysis;  4,  ejccLsion  of  the  follicles.  Sfiasm  of  tiie 
orbicularis  and  conjunctival  iiritation  ofttn  coexist  and  if  thebw^ 
der  of  the  lids  be  forcibly  inverted,  spasmodic  imtropium. 

1.  Pulling-  out  the  hairs  by  forceps  grives  terajjorar}'  relief  and 
must  be  repeated  every  week  or  two.  Often  the  offending  lashw 
are  x-ery  fine  and  difficult  to  seize,  and  a  patient  will  much  complain 
if  the  "short  hairs"  are  overlooked.  After  operations  some  errant 
cilia  may  remain  and  their  evulsion  be  prefenvd  to  any  other  pro- 
ceeding, and  will  often  be  done  by  some  member  of  the  family. 

2.  Ensnaring  the  cilia  in  a  loop  of  thread  (Snellen)  is  done  by 
entering  a  needle,  through  whoso  eye  both  ends  of  a  One  sUk  thi-ead 
have  been  passed,  and  as  the  loop  is  drawn  to  the  base  of  the  haw, 
the  latter  is  put  withm  it  and  dragged  up  into  the  substance  of  Uie 
lid.  This  proceeding  applies  to  single  or  a  very  few  hairs.  A 
thread  may  also  be  used  to  destroy  a  group  of  hairs  by  carrying  it 
into  the  substanc<i  of  ilie  tarsus  up,  across,  and  then  down,  inclos- 
ing them  in  its  bight,  and  tying  down  hard  upon  the  hd  bonier  to 
crush  the  follicles  and  set  up  destructive  suppuration. 

3.  Destruction  by  red  hot  needles,  by  a  platinum  needle  dipped  in 
caustic  potash,  or  by  electrolysis  is  better  suited  to  the  above  con- 
ditions.   The  last  was  proposed  by  Michel,  of  St.  Louis.    A  trian- 
gxdar  gold  or  platinum  needle  is  pushed  into  the  follicle  and  con- 
ne-cted  with  the  negative  pole  of  a  constant  battery  of  from  eiglit 
to  twenty  elements;   the  sponge  of  the  positive  pole  is  placed  on 
the  temple  or  held  in  the  patient's  hand.    WTien  the  circuit  is 
closed,  minute    bubbles    of    gas  are   disengaged    and   the  tissutt 
whitens  about  the  base  of  the  cilium.     There  is  consideiTvble  pam 
and  about  a  minute  is  needed  to  destroy  the  follicle.    The  t; 
ment  sometimes  fails. 

4.  Excision  of  the  follicles  is  done  by  taking  out  a  rectao, 
lar  portion  of  the  tarsus,  without  encroaching  on  the  Meibom 
follicles.    The  superjacent  skin  is  dissected  up  in  a  little  Hap,  and 
this  may  be  extended  upward,  and  after  the  removal  of  the  bit  (]■ 
tarsus  the  flap  be  dragged  down,  its  tip  cut  off,  turned  in  to  covefl 
the  lid  border,  and  held  in  place  by^  a  suture  at  each  corner.    SUgbt 
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■wliere  the  flaps  lielng-  un<k'rmlned.  are  hroug-lit  tof3rethei>  over 
the  o\wx\  wound.  For  a  case  of  trichiasis  at  the  outer  thinl  of 
the  lower  lid  with  enti-opium  which  was  maintiiiued  by  tracho- 
matous cicatricfts  of  the  conjunctiva  I  did  the  following: 
four  milliinetres  below  and  jtarallel  to  tlie  lid,  1  raistrd  a 
about  six  milliinetres  wide  and  e<iual  in  leugth  to  the  lid.  Itirai' 
left  attached  at  its  t^'mporal  extremity  and  alwut  one-half  of 
it  cut  off.  The  reinainin;Lr  piece  was  trunmed  and  tumcii  up  lo 
boiml>e<lded  iu  the  lid  boitler  where  the  erring  lashes  grew,  and 
stitched  fast.  Like  a  piece  of  tape  it  held  the  lid  in  permanent 
evcrsion.  The  wound  lielow  the  lid  border  was  closed  by  sutuni 
The  g\v\  disappoareti  from  view  for  seven  years  after  the  parts 
healed.    I  then  cut  away  the  bridjEre  of  skin.     The  deformity  was 

cured,  the  cornea  was  healthy, 
and  no  ivturn  of  the  trouble  took 
place.  Probably  a  month  would 
have  suillced  to  ctTect  tlie  object 
Still  other  methods  of  dealing 
with  these  cases  exist,  as  by  su- 
tures.   (Saemisch,  Wecker.) 

The  methods  of  treatin;r  onli- 
nary   etitropium   are    almotit  in- 
numerable.   One    must   make 
"* '*'  choice  accoixling"  to  the  needs  of 

a  given  case.  It  must  be  reraembeix'<3  that  its  essential  cans^is 
deformity  of  the  tarsus  and  aJl  operations  must  be  adapteil  to 
modify  and  cori-ect  it«  malposition. 

The  operations  of  Arlt.  Jaesche,  Flarer,  and  others  be^  by 
splitting  the  tiirsus  along  the  border  into  two  layers  for  a  depth  ot 
about  thive  uiilhmetj*es,and  the  ciliary  border  is  drawn  up  aft<r  ex- 
cising a  narrow  strip  of  skin  above  it.  Another  proceeding  is  not  to 
throw  away  the  stnp,  but  to  leave  it  attachinl  at  each  extremity, 
to  draw  it  by  the  luiddlt:  below  the  ciliary  flap,  and  make  it  take 
the  place  of  the  latter  ou  the  lid  border  (Oayet,  Dianoux  ').  Swao- 
zey  flgui-es  the  operation,  but  it  hatxlly  seems  possible  to  avoid  a 
clumsy  and  unpleasing  result  bj'  such  a  device. 

Wheiv  no  serious  deformity  of  the  tai-sus  exists,  Arlt's  method 
of  transplantation  of  the  loosened  lid  bonier,  which  is  well  known, 
st*rves  an  excellent  purpose.  If  the  incisions  inclosing  the  semilu- 
nar flap  are  carried  a  little  beyond  the  outer  and  inner  canthi,  in- 
verted lashes  at  the  eKtremitics  will  not  he  omitted  in  llie  ftToct, 
The  excised  flap  of  skin  will  Iw  from  fotir  t-o  six  millimetres  wide  at 
its  middle.  The  displaced  marginal  stiip  will  be  about  four  milli- 
metres  wide  and  may  or  may  not  be  fully  loosened  at  its  upper 
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1;^  The  exposed  surface  at  the  marg-in  of  the  lid  is  left  to  gran- 
olate.  It  is  better  to  depend  ou  a  spatula  by  which  an  assistant 
lifts  the  lid  and  keeps  it  ttnse,  than  upon  a  clamp.  It  restrains 
bleeding  sufficiently. 

Acting  upon  another  principle  are  the  methods  of  Streatfleld, 
Snellpn,  Pope,  in  whicli  a  deep  groove  is  cut  into  the  tareus  on  its 
front  surface  just  above  the  lid  border,  or  the  tarsus  substantially 
dissected  out;  a  strip  of  skin  with  subjacent  ruuBcular  fibres  is  next 
removed,  and  the  wound  closed  by  sutures.  A  canthotoniy  may 
also  be  done.  These  proceedings  are  suited  to  cases  where  shrink- 
ing of  the  tarsus  has  begun,  yet  not  advanced  very  far,  and  while 
often  effective,  more  confidence  can  be  placed  upon  another  opera- 
tion devised  by  Dr.  John  Green  which  will  be  presently  desci'ibed. 

Mention  must  be  first  made  of  Hotz's  operation,  which  is  care- 
fully described  in  Knapp's  Archives,  1879.  The  theory  of  it  con- 
sists in  making  the  int^'gument  so  adhere  to  tlie  upper  edge  of 
the  tarsus  and  the  tai'so-orbltal  fascia,  that  its  tension  shall  draw 
the  ciliary  border  outward.  (See  Anatomy,  page  247.)  The  mode 
of  performance  is  as  follows:  an  assistant  fixes  the  skin  of  the 
brow  against  the  orbital  edge,  the  surgeon  di*aws  down  the  lid 
»t  its  middle  with  his  thumb  and  finger  or  by  forcops,  ho  Incises 
the  skin  horizontally  along  the  whole  length  of  the  lid  on  a  line 
which  begins  ami  ends  two  millimeti-es  above  the  outer  and  inner 
canthi.  The  lid  being  stretched  and  drawn  do^xTi  at  its  middle, 
this  line,  although  made  hoi'izontally,  becomes  a  curve  when  the 
lid  is  let  go,  parallel  to  the  upper  border  of  the  tarsus.  The  as- 
sistant pulls  down  the  lower  edge  of  the  wound  with  forceps  and 
the  opei-ator  thoroughly  dissects  oiT  the  muscular  fibres  which 
•cover  the  uppei*  thiiti  of  the  tarsus.  When  bleeding  stops,  black 
sutures,  three  or  four,  are  inserted  by  a  curved  needle  through  the 
skin  at  the  lower  edge  of  the  wound,  then  through  the  superficial 
fibrous  tissue  of  the  upper  part  of  the  tarsus  and  made  to  dip  into 
the  aponeurosis  just  above  its  upper  edge  and  finally  emerge 
through  the  skin  at  the  upper  side  of  the  wound.  An  assistant 
draws  up  this  e<lgi'  meanwhile.  No  muscular  fibres  must  bo  in- 
cluded. The  loop,  when  tightened  by  a  surgeon's  knot,  draws  the 
skin  both  above  and  below  to  the  upper  border  of  the  tarsus  and 
the  aponeurosis,  and  fastens  it  down  upon  it.  A  lever  action  is 
thus  exertetl  which  lips  tip  the  ciliary  bor-der.  Unless  this  effect 
eusues»  tlie  method  has  not  been  correctly  followed,  or  the  tarsus 
has  undergone  so  much  distortion  as  to  make  it  inapplicable.  Con- 
siderable reaction  follows:  the  sutures  remain  in  situ  two  days 
never  more  than  three,  for  suppuration  must  be  avoided.  Somo- 
times,  when  very  redundant,  a  narrow  strip  of  skin  is  removed,  but 
usually  this  is  nee<iless.  It  may  Ik'  »v<iuisite  souietinies  to  siiuulta- 
ceously  perform  canthoplasty.    See  Fig.  1'5,     There  is  no  doubt 
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about  the  great  value  of  this  method*  and  it  shares  with  Oreeii'^ 
operation  well-dcservod  conHdence.  Its  fundamental  idea  wa&em« 
bodied  in  an  operation  by  Anag-nostakis  in  1857,  but  less  satisfac- 
torily than  by  Hotz. 

With  Green's'  operation  my  own  experience  has  been  higUy 
satisfactory.     The  lid  is  everted  and  held  by  the  fln^rs,  and  an 

incision    made  tJirou^h  Uisj 
entire  thickness  of  the  tareii 
upon  its  conjunctival  aide,! 
parallel  to  the  lid  border  wnl 
about  two  millimetres  above 
it,  and  extending  from  end 
to    end.     A    round  -  pointed 
scalpel  is  used  by  Greeu.  I 
usually  take  a  Beer's  cataNJ 
act  knife  and  push  the  point i 
through.  Next  a  strip  of  skin 
not  more  tiian  one  and  a  Jialf 
or  two  millimetres  wid«  is 
removed  along  a  line  about 
une  and  a  half  millimetre 
above    the    cilia.     Muscular 
fibres  are  left  intact,  to  aid 
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in  maintaining?  by  thch-  vascularity  the  vilAlity  of  the  lid  border. 
By  a  curved  needle  A  (see  Fig.  9G),  the  sutures  are  earned  out  as 
shown  in  the  diagram  from  the  conjunctivHl  side  of  the  cilia 
through  the  free  edge  of  the  tai-sus  just  above  the  lower  border 
of  the  skin  wound.  The  thi**'ad  is  drawn  through,  the  needle  re- 
entered through  the  muscular  fibres  upwaixi  along  the  outer  surface 
of  the  tarsus,at  the  point  B,  going  in  dccply,and  emerges  about  one 
centimetreor  more  (about  half  an  inch),  higher  up,  through  the  skin. 
When  the  sutures,  usually  three  in  number.aro  tied, the  skin  woundj 
is  closed  and  the  ciliary  border  is  everted.  An  additional  sccur 
on  which,  in  my  experience,  great  stress  is  to  be  laid, 
consists  in  turning  the  eyelashes  back  upon  the  skin 
and  holding  them  down  by  collodion  spi*ead  upon  a 
few  fibres  of  cotton  laid  parallel  to  the  lid  border. 
Tliis  cli-essing  of  cotton  fibres  and  collodion  rigidly 
holds  the  lashes  in  the  desired  position,  closes  the  ^  B 
wound  hermetically,  and  permits  in  many  cases  the 
withdinwal  of  one  or  more  sutures  when  the  colIo<Uon  fKioft. 
is  di*j*.  All  sutures  may  be  removed  in  twenty-four  hours  and  n 
fresh  dressing  of  collodion  and  cotton  applied.  The  tarsal  wound 
~idoly  and  fills  in  a  few  days  with  granulations.  Canthc 
'  be  combined  with  the  operation. 

'  Tmnt..  Amer.  Ophth.  Stw..  1880,  p.  167. 
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Green's  operation  is  suited  to  cases  o(  all  grades.  It  does  not 
involve  risk  of  slou^^hing-  of  the  ciliary  lM>i*df  r  as  sometimes  happens 
¥it.li  Arlt's  operation.  Hotz's  operation  is  available  after  other 
larthods  have  failed  of  success  and  especially  if,  as  too  fref|uently 
Uppens,  considerable  skin  has  previously  been  removed..  It  can  h& 
applied  to  the  lower  lid,  but  should  not  be  done  upon  both  upper  and 
loiroT  lids  at  the  same  sitting,  because  reaction  would  l>e  severe. 
From  Green's  operation  little  reaction  ensues,  and  it  likewise  is 
effective  on  the  lower  lids.  A  choice  between  these  two  methods, 
lich  in  the  ^vriter's  view  are  superior  to  all  others,  is  to  be  do- 
tided  by  the  peculiarities  of  a  ^ven  case  and  by  the  pi*oference  of 
the  surgeon. 

Very  many  methods  besides  the  above  have  been  devised  and  are  ft^ftired 
in  text- books.    Among  them  Hnellen'n  is  certAinly  good,  but  the  writer  finds 
thow  deeorit>ed  adequate  to  all  needs.    He  may  be  all(»we<l,  however,  to  men- 
tion a  proceeding  once  eniployed  in  n  desperate  case,  wliere  groat  shrinking 
and  shortening  and  tightness  of  the  hd,  from  which  all  lofibes  had  been  re- 
moved, produced  by  its  friction  extreme  vascalarity  and  opacity  of  the  coniea 
with  distortion  of  its  curve.    Various  oj>eratlonft  had  been  done.    The  in- 
dimtinn  wa*  to  loosen  the  nip  of  the  upper  lid.    The  forelinger  was  pushed 
Dudf-r  tlie  lid  to  the  top  of  the  scanty  conjunctival  koc.     A  narniw  knife  was 
Ihnuit  under  the  skin  on  the  utiddle  line  of  the  lid  liat-witie  and  when  the 
poibt  bad  |f<»t  above  the  upper  l>f>rder  of  the  tJirnus  the  edge  was  tunie<l  to- 
*»nJ  the  operator's  finger  and  the  jxiint  caught  in  the  nail,  then  in  drawing 
down,  the  tarnuf'  was  M]jlit  in  the  vertical  line  into  two  halves  and  they  sprang 
Munder  e^vernl  millimetres.    The  pressure  on  the  cornea  was  relieved,  no 
<^onaity  ensued,  for  the  skin  was  not  cut,  and  many  moatbe  afterward  tha 
eotnea  ooDtinued  free  from  vajiKuIarity  oud  Irritation. 

U  The  total  ablation  of  the  ciliary  border  has  been  formerly  much 
I  practised,  and  it  may  in  extreme  cases  be  appropriate;  but  "scalp- 
I  iflS"the  lids"  leaves  hopeless  deformity  and  is  a  slur  upon  surgery, 
I  Only  al)solute  necessity  jusliflcs  its  employment 


ECTROPHTM. 


Permanent   eversion  of   the   lids  arises,  Ist,  from  chronic  in- 
flammation   and    hypertrophy   of   the  conjunctiva,  especially  of 
t.Ke  lower  lid  in  old  pei-sous — a  condition  due  to  relaxation  of  the 
sUin  with  spasm  of  the  orbicularis  muscle.     It  sometimes  occurs 
*iuring  recovery  from  openitions,  as  well  as  spoutaneously.    Treat- 
^Heut  consists  in  excisinjL:  a  suitable  strip  of  thickened  conjunctiva 
close  to  the  ciliary  border,  and  perhaps  removing  a  V-shaptnl  por- 
tion of  the  lower  lid  at  the  outer  cantlius,  to  draw  the  lid  up  to  the 
^lob*".  as  well  as  to  replace  it.    The  excision  at  the  outer  angle  is 
only  needed  when  the  lid  droops  and  the  amount  removed  will  do- 
Petid  on  the  degree  to  which  it  falls.     Sometimes  the  destruction  of 
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conjunctiva  by  Paquelin's  cautery  is  all  that  is  required,  and  the 
slouch  is  left  to  sopamtc.  No  bleeding  Jiappens  and  by  the  help  of 
cocaine,  10^  solution,  the  operation  is  very  simple  and  easy.  A  Am 
point  must  be  used  and  a  deep  furrow  made. 

The  second  and  more  frei^uent  type  of  ectropium  Is  caused  by 
wounds,  by  burns,  by  caries  of  the  edge  of  the  orbit  with  adhesion 
<»f  the  skin,  by  removal  of  tumors,  etc  The  amount  of  deformity 
is  extremely  variable  and  after  bums  and  explosions  may  be 
frightful. 

The  following' general  suggestions  in  treatment  are  appropriate: 
While  some  kind  of  operation  will  be  required,  none  which  invoUts 
transplantation  of  skin  should  be  done,  until  all  tendency  to  con- 
traction of  cicatrices  has  disapi>eared.  While  ulcei-ated  surfacefl 
are  in  process  of  ivpair,  no  operation  is  feasible,  except  the  intro- 
duction of  a  flap  either  with  or  without  a  pedicle.  Usually  we  wait 
until  healing  has  occurred.  The  exceptions  will  be  after  severe  bums,  fl 
Yet  it  might  sometimes  mitigate  deformity  and  protect  the  cornea,  ^ 
to  pare  the  edges  of  the  upper  and  lower  lids  behind  the  cilia  and 
«titch  them  fast,  so  as  to  obliterate  the  palpebral  slit,  save  at  its 
extremities.  The  tendency-  to  ecti'opinm  would  in  some  measure 
be  thus  counteracteil  until  healing  had  become  complete  and  con- 
traction of  scars  had  done  its  worst.  It  is  easy  to  separate  them 
when  the  time  for  operation  arrives. 

Scars  of  moderate  extent  will  yield  to  persistent  traction;  if 
attached  they  become  looser  and  stretch.  Subcutaneous  division 
will  not  release  them,  because  adhesion  will  be  re-established;  but 
it  may  render  traction  more  effective. 

In  a  case  of  gi-eat  deformity  by  loss  of  a  large  portion  of  the 
lower  edge  of  the  orbit  at  its  temporal  sidc^  the  deep  hollow  was  sue- 
■cessfully  filled  by  inserting  a  thick  flap  shaped  like  a  finger  from 
the  temple  and  covering  it  over  by  the  thin  integument  of  the 
^isi'ased  locality.  An  incision  was  made  parallel  to  the  border, 
the  skin  undermined  freely  and  united  by  sutures  above  th 
buried  flap.     Union  was  satisfactory. 

Certain  general  rules  are  to  be  observed  in  plastic  surgery, 
Adherent  scars  should  Iw  excised,  or  they  shotdd  be  buried  under 
flap  of  skin;  if  not,  adhesion  will  i*elurn.    Scar  tissue  should  not 
included  in  a  flap  unless  the  scar  is  verj'  superficial  and  the  truoi 
skin  has  not  been  destroy<*<l.     An  apparent  exception  is  in  the  casi 
of  the  Wharton  Jones  slidiiig  flap,  where  the  whole  ciliarj*  Iwrdor^ 
furnishes  v^iscularity,  yet  sloughing  of  the  tip  of  the  flap  is  the  risk 
of  the  proceeding.     Tlie  existence  of  a  syphnitic  dyscrasia  is  preju- 
dicial to  success.     I  once  met  a  sad  disappointment  in  a  young  girl 
who  from  hereditary  syphilis  had  lost  the  nasal  bones;  attempting 
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to  make  a  new  nose  by  flaps  from  the  cheeks,  ilie  wounds  showed  uo 
disposition  to  unite  and  underwent  a  torpid  and  unhealthy  process. 
0?  suppuration ;  the  flaps  shrivelled  and  the  condition  was  worse 
thau  at  the  fii-st. 

In  constructing  and  placing?  flaps,  allowance  must  be  made  for 
ahrinlcing-,  which  will  amount  to  about  one-ftfth  in  length,  and  further 
shrinking  will  occur  after  the  healing.  Lines  of  union  must  be  so 
planned^  if  possible,  as  not  to  reproduce  the  deformity  as  shrinking" 
of  the  flaps  slowly  proceeds,  but  act  in  the  contrary  manner* 
A^in,  flaps  will  somotiuus  grow  thicker  during  subsequent  weeks 
if  they  be  very  loose.  In  plastic  surgery  of  the  face,  one  must  (it 
parts  as  a  bailor  flts  his  cloth  and  not  fear  to  cut  out  redundant- 
material  or  to  smooth  down  elevations.  By  a  little  ingenuity 
puckers  and  welts  need  rarely  be  left. 

In  ectropium  the  ciliary  border  will  be  elongated  and  must  oftea 
be  shortened,  and  this  is  done  by  excision  of  a  triangle  of  skin 
whose  base  is  at  tlie  free  border 
of  the  lid  and  preferably  at  the 
outer  angle,  while  sometimes  it 
may  be  done  at  tlie  middle.  Tlie 
operation  to  be  performed  in  a 
given  case  will  of  course  depend 
on  the  conditions  to  be  met,  an<l 
each  cast-  umst  be  studitxl  by  it- 
self. Wounds  at  the  inner  angle 
dragging  down  the  lower  lid  ari^ 
difficult  to  repair  perfectly.  In 
Sttch  a  case  as  is  shown  in   Fig,  '^'*'  ^■ 

K  the  scar  on   the  side  of  the  noso  should  be  undermined,  the 
M  fully  loosened  and  lifted  higher  up,  a  portion  excised  and  tlio 
cut  edge  joined  to  the  inner  canthus;  then  to  fill  the  gap  a  flap 
may  be  brought  from  the  forehead  with  pedicle  at  the  root  of  the 
Dose  and  by  properly  managed  lines,  very  littlt;  wrinkling  need  bo 
niade:  xnde  infra.  A  small  flap  could  be  had  beneatli  the  brow.   In 
^th  cjvses  the  base  of  the  flap  is  above,  or  at  any  rate  not  below 
**e  site  of  the  gap,  and  cor  traction  tends  to  correct  deformitj-.    In 
*'Ch  a  case  a  flap  from  the  side  of  the  nose  would  be  unfeasible  be- 
•^use  the  part  beyond  the  cicatrix  would  slough.     The  sutures 
**hst  be  very  fine  and  numerous  and  the  skin  thin. 

■B'ig.  98  shows  ectropium  of  the  outer  part  of  the  lower  lid  by 
^Catrization  without  adhesion  to  the  bone.  The  mode  of  operating 
"^Clearly  indicated.  It  will  be  noted  that  pin  sutures  are  used. 
-"ley  should  be  very  fine,  l>e  insert<Ki  well  back  from  the  wound, 
^nd  ai^  strongly  to  be  commended.  In  the  dissection  nf  the  flap 
^^U^  in  bringing  together  the  gap  below  the  lid,  the  skin  must  be- 
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freely  undermined  on  all  Kid^s.  The  cutaneous  incision  may  be  ex- 
tended rig-ht  and  left  close  to  the  border  of  the  lid.  The  same  prfr 
ceodixig:  may  be  applied  at  the  outer  cauthus  asd  the  lines  be 


rM.M. 
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made  more  oblique  outward  and  downnrard.    This  is  a  most  m- 
porlant  su^'^estion.     (See  Fi^.  99.) 

Another  principle  applies  to  more  extensix'e  deformities  of  this 
kind,  Iwth  in  the  lower  and  upper  lids.  It  is  the  operation  of  Wha^ 
ton  Jones,  who  intended  it  for  the  upper  lid.  (See  Fi;?s.  100  and  101.)  i 
The  len^h  of  the  flap  is  determined  by  the  degree  of  deformity', 
and  its  dissection  toward  the  conjunctiva  must  not  be  carried  loo 
far  lest  slouching"  occur.  In  the  figures  the  dissection  does  not  go 
as  far  as  it  mig^ht.  It  is  suited  only  to  cases  of  moderate  degrees ol 
€ctropium,  and  is  to  be  chosen  when  the  skin  has  not  been  deeply  I 
burned.    The  insertion  of  flaps  is  advisable  for  the  greater  degreeaj 
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of  deformity.      Von  Ammon  flg^ires  the  same  method  on  a  lar^ 
scale.     I  must  again  repeat  the  caution  that  the  method  must  not 
be  pushed  too  far. 

There  are  many  devices  which  may  be  employed  in  dealing:  wit 
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tTopium.  A  most  ingenious  one  involving  the  formation  of  two 
laps,  one  of  which  lUls  the  opening-  made  in  bringing  the  lid  border 
lo  its  place,  and  the  other  fills  the  vacancy  whence  the  first  flap 
icas  dissected,  we  owe  to  Richet.  It  meets  cases  of  caries  at  the 
)ui«r  edge  of  the  orbit,  resulting  in  dragging  down  the  outer  can- 
thus  besides  ectropium  of  the  lower  lid.  To  supplement  it,  the 
edges  of  the  lids  are  pared  and  sewed  together,  not,  however,  de- 
Btroying  the  cilia.    See  Meyer  on  Diseases  of  the  Eye. 

Blkpharoplasty, 

The  transition  from  restoration  of  the  lid  by  some  method  of 
displacement  to  its  reconstruction  by  introduction  of  new  skin,  is 
most  natural.  Miiny  cases  of  ectropium  require  the  latter  method, 
knci  for  its  accomplishment  we  may,  1st,  use  a  flap  from  the  adja- 
cent parts  kept  in  connection  with  the  general  circulation  by  a 
pedicle;  2d,  we  may  transport  a  very  thin  piec*!  of  skin  from  a  re- 
note  part  and  apply  it  in  a  wound  (Wolfe's  method);  3d,  we  may 
make  use  of  small  bits  of  skin,  grafting  Iheni  into  the  wound  as  a 
Qaosaio,  the  mothoil  of  Rcx'crdin ;  4tb,  wc  may  put  in  a  thin  shaving 
Df  skin  by  Thiersch's  method. 

The  last  two  methods  are  suitable  where  the  skin  has  boon 
widely  destroyed  and  healthy  material  for  flaps  is  not  available. 
Ihey  can  also  be  happily  employed  during  the  granulation  stage  of 
bums  to  prevent  or  miti£*nte  deformity.  Partial  closure  of  the 
lids  by  tarsoraphy  may  simultaneously  be  resorted  to.  The  pit^ces 
(Rcverdln)  must  be  tliin,  say  about  two  millimetres  square,  and  as 
nimerous  as  occasion  demands.  When  in  place  they  should  be 
covered  with  gold-beater's  skin,  over  this  a  pad  of  lint,  and  all  held 
trm  by  plaster  or  a  bandage.  The  outer  dressings  may  be  removed 
mcG  daily,  and  the  state  of  the  grafts  will  be  seen  through  the 
fold-beater's  skin.  They  take  on  a  white,  sodden  appearance,  then 
►ecorae  red  and  .set^m  l<xst  in  granulation,  but  soon  a  healthy  clear- 
iiTX,  i.e.,  epidermis  appears.    The  proceeding  may  be  repeatetl. 

Analogous  to  grafting  is  the  transplantation  of  a  considerable 
>iece  of  skin  from  a  remote  part.  This  proposal  emanated  from 
ir.  Wolfe,  of  Glasgow,  IST.").  The  skin  may  be  taken  from  tlie 
shest  or  the  inner  side  of  the  arm.  A  pattern  the  size  of  the  place 
o  be  filled,  is  to  be  laid  down,  and  the  outline  of  the  piece  to  be 
transported  must  exceeil  it  by  eight  to  ten  millimetres  all  around. 
Subcutaneous  connective  tissue  is  to  be  completely  removed  and 
is  most  easily  done  while  the  piece  is  being  lifted.  When  put 
itu  all  bleeding  must  have  stopped  and  fine  sutures  introduced; 
ver  it  with  gold-beater's  skin,  then  with  collodion,  and  over  all 
tton  or  a  bandage.    The  parts  must  not  bo  disturbed,  althou^ 


272 


DjmEAHES  OF  THE  EYE. 


the  bandage  may  be  taken  off  in  two  days.    The  jsrold-beater's  skm 
and  colUxiion  will  remain  unchanged  for  many  days.     Theepidef-j 
mis  comes  oir  and  the  piece  looks  very  white;  sometimes  it  beconuft^l 
red.  moist,  and  like  oi*dinary  gi'anulation  tissue.    It  at  length  as- [ 
sumes  a  firmer  character  and  may  correct  the  deformity.    Such  I 
material  is,  however,  subject  to  an  extreme  amount  of  conti'aclton.  I 
A  Hup  3|  inches  lon^  by  Ig  inches  broad  has  after  three  months  j 
been  reduced  to  1}  x  |  inches.    The  tarsal  margins  may  be  united  | 
for  several  months  to  count-eract  the  shrinkinsr-     It  is  Iwth  inUT- ' 
esting"  and  surprising'  that  in  so  many  instances  (at  least  twcuty 
are  recorded)  the  flap  survives  and  gives  desired  relief,  yet  it  sonie-| 
times  sloughs,  as  twice  has  happened  in  my  own  expenence.    The! 
conditions  of  health  are  extremely  important,  and  that  the  UaplMJ 
free  from  fat  and  connective  tissue,  that  it  IH  accurately,  thalnO'l 
hemorrhage  shall  occur  beneath  it,  and  tbat  it  lie  absolutely  und^j 
turbcd  for  a  week.     If  thy  operation  fail,  some  other  method  may' 
be  tried,  or  it  could  even  be  repeated.    The  place  from  which  the 
skin  is  taken  ma^'  take  several  weeks  in  healing.    The  flap,  accord- 
ing to  Thiersch's  method,  is  less  liable  to  shrink,  because  the  shav- 
ing is  thinner,  being  taken  by  a  razor,  and  is  no  more  prono 
slough.    It  is  more  simple. 

In  a  large  class  of  cases,  particularly  where  neoplasms  are 
moved  and  more  or  less  of  the  lid  jssacrillced,  other  methods  foriE 
mediate  repair  must  be  employed.    Without  attempting  to  descril] 
all  the  possible  ways  of  meeting  diTTiculties,  certain  proceedings  will 
be  illustrated  which  have  been  found  etlectivo  in  my  own  experience 
There  are  several  situations  from  which  flaps  may  advantageously 
betaken:  l6t,fi*om  the  temple;  3d,  from  the  forehead  on  the  median 
line;  3d,  from  the  side  of  the  nose,  the  naso-buccal  flaj).    All  the-S^H 
are  available  for  both  the  upper  aud  lower  lids.    4th,  a  flap  may  alsol 
be  taken  from  the  region  in  front  of  the  ear,  whose  base  shall  bo 
above  and  near  the  zygoma.     This  is  in  a  direction  opposed  to  tliM 
course  of  the  blood-vessels  and  in  so  far  is  disadvantageous,  yet  ffl 
necessity  coujpel,  it  may  be  employed.    A  vertical  flap  from  tha 
temple  whoso  base  is  below,  may  be  allowed  to  run  a  little  distanc 
into  the  hair,  and  the  hairs  will  to  a  great  extent  fall  out  and  did 
appear  by  obliteration  of  the  follicles.    Sometimes  the  place  froii 
which  the  flap  is  taken,  in  the  temple  for  instance,  cannot  be  close 
by  sliding  the  adjacent  skin — in  the  scalp  this  is  easily  remedied  bj 
moving  forward  a  second  flap  to  fill  the  gap,  and  thii  vacancy  thuq 
caused  may  be  left  to  granulate.    The  scar  which  results  is  pushed- 
80  far  back  as  to  be  covered  by  hair  and  bo  unobjectionable.     Even 
on  the  face  this  device  may  sometimes  be  practised. 

A  flap  fi'om  the  temple,  when  de&igned  for  the  lower  lid,  sboi 
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more  or  less  vertical  and  the  pedicle  be  a  little  higber  than 

be  level  of  the  lid.    The  cut  on  its  lower  or  anterior  side  should 

larther  back  and  down  than  on  the  upper,  and  if  much  of  a 

akle  occurs  in  turning  it  down,  a  triangle  may  be  excised,  and 

ufflcient  breadth  of  pedicle  is  to  be  allowed  to  permit  it.    Small 

•imraings  should  always  be  done  at  the  time  of  operating,  and  ex- 

Dsive  imdermining-  practised  to  liberate  the  neighboring  integii- 

Dt.    The  shortening  of  a   flap  after  being  lifted  will  usually 

imount  to  about  one  fourth  its  length.    Accui-ate  coaptation  by 

numerous  very  fine  black  silk  sutures  and  by  flne  pins,  so-called 

nscct  pins,  where  any  tension  occurs  is  indispensable.    All  bleed- 

Dj  nmst  first  be  staunched.    The  lines  of  union  may  be  covered 

1th  contractile  collodion  mingled  with  fibres  of  absorbent  cotton, 

Fhich  makes  an  air-tight,  inflexible  dressing  of  the  utmost  value. 

Adhesive  straps  ai*e  wholly  needless.     I  never  use  iodoform  and,  if 

EanUseptic  dit^ssing  is  required.  dei>end  on  absorbent  cotton  soaked 

iTrith  sublimate  solution  1:  3,000,  retained  by  a  flannel  bandage;  it 

lis  kept  constantly  wet  and  need  not  be  renewed  oftener  than  twice 

I  in  twenty-four  hours.    Sutures  are  allowed  to  n-main  three  to  seven 

Idars;  pins  to  be  removed  on  the  second  or  third  day.    If  any  ten- 

Idency  to  suppuration  appear  about  the  pins  or  sutures,  remove 

Itliein,  wash  well  with  sublimate  solution,  and  either  continue  to 

Upply  it,  or  sometimes  the  collodion  and  cotton  dressing  may  be 

reapplied.    If  at  an  early  date  the  wound  reopen  for  a  short  space, 

iasfrt  a  silk  suture.    Such  are  some  of  the  suggestions  suited  to  all 

I  plastic  operations. 

Another  mutle  of  forming  a  lower  lid  is  by  horizontally  shding 
I  sflap  forward,  from  the  region  of  the  zygoma  (Knapp),  and  It  may 
I  ifnmtful,  be  met  by  one  from  the  side  of  the  nose.  An  instance  is 
I  repa-sented  in  Figs.  10::;  and  103.  The  divergence  of  the  lines  of  in- 
cisjon  at  their  base  is  very  important.  The  case  was  one  of  can- 
I  wwaa  growth. 

The  naso-lniccal  flap  is  proper  for  if  pair  of  the  inner  portion  of 
I  the  lower  lid,  and  less  satisfactorily  for  the  upper  lid.  If  the  tissues 
wevery  loose,  a  considerable  loss  of  substance  can  be  repaii-ed  at 
Uic  nasal  side  of  the  lower  lid  wiUmiil  making  any  llap.  In  Fig.  104, 
P*gc  27o,  excision  of  an  epilhelioma  removed  the  inner  half  of  the 
Iciver  hd  and  skin  over  the  region  of  the  lachrymal  sac.  The 
ilfflciency  was  supplied  by  merely  sliding  up  the  cheek  which  was 
^erylax.  A  vertical  cut  was  made  down  to  the  ala  nasi  along 
tlw  oaso-buccal  furrow;  an  incision  close  to  the  border  of  the 
Wer  lid  was  carried  horizontally  backward  almost  to  the  root 
ofthezygoma.  The  whole  cheek  was  undermined,  talking  care  to 
i^oid  the  duct  of  Steno,  and  carried  forward  and  inward  and  at- 

^^ed  to  the  inner    canthus.    No    conspicuous    scars    were  left. 

18 
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The  photograph  was  taken  very  soon  after  recovery,  before  sirell. 

ing  h«ad  subsided.  Sometimes  the  incision  backwaitl  may  be^ij  at 
the  outer  cuntiius  and  the  remaining  part  of  llie  lower  lid  bccanvd 
inward  with  the  loosened  cheek.  Frei'  division  of  the  external  »»• 
thai  lipranicnt  must  always  he  praetised  when  the  lid  is  sliddtT- 
If  tlie  imior  part  of  the  upper  lid  is  also  involved,  we  must  Uil.f; 
a  flap  from  the  glabella,  or  may  slide  one  aci-oss  the  root  of  Uu 
nose,  relying  on  the  vessels  of  the  other  half  of  the  face.  Fp. 
106 and  107  represent  a  case  before  and  after  operation  where  slid- 
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ing  the  check  inward  and  upward  was  combined  with  a  flap  turne 
down   from   the  glabella.     The   ultimate  result  was  comely. 
once  conibined  the  operation  of  sliding  the  check  with  tlie  Uitr 
duction  of  a  transported  flap  (Wolfe's  method)  to  fill  the  lacki 
the  inner  part  of  the  upper  lid,  but  the  piece  sloughed  and  I 
obliged  to  slide  a  flap  from  above  the  root  of  the  nose. 

The  naso-buccal  flap  can  be  made  to  form  an  upper  Ud. 
figures  illustrating  case  reported  in  "Trans.  Fifth  In1.4'matioiKil 
Congreiw  of  (Ophthalmology,"  1876.    (Se«  page  2T7,  Figs.  10!I  to  Hi.) 

A  flap  from  the  middle  of  t!ie  forehead  can  be  utilized  for  the 
upper  lid  and  for  defects  at  the  inner  canthus  and  of  the  inner  part 
of  the  lower  lid.   Fig.  10o>  represents  a  case  where  cpitlielioma  ha 
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attacked  the  regrion  of  the  inner  canthus  and  begun  to  penetrate 
the  orbit;  the  inner  half  of  the  lower  lid,  the  caruncle  and  inner 
third  of  the  upper  lid  had  to  be  removed.  The  flap  taken  from  the 
forehead  was  so  arranged  that  its  base  was  laid  u]>ou  the  opposit* 
side  of  the  root  of  the  nose;  the  arterial  supply  corotn^  from 
trochlear  branches  and  angular  artery  of  that  side.  Before  it 
sewed  down  the  wound  in  the  forehead  was  closed  aft^jr  underm; 
ing  the  skin  freely,  the  brows  were  slidden  to  each  other,  the  p»p' 
in  the  upper  lid  was  easily  closed,  and  then  skin  was  removed  U> 

make  a  bed  in  which  th'    ' 
could   lie  smoothlj-  and  \i 
out    traction.      By    carr 
down  the  Incisions  for  tli*- 1'  i 
to  the  opposite  side  of  tin  - 
sal    bones,  tho    objection  m 
wrinklin^of  the  flapiseiiT; 
avoided  and  it  lies  so  snuii'    i; 
that  it  is  hard  to  be  detected 
after  a  few  months.    TliLs  inM 
was  exempt  for  five  years  from 
a  return  of  the  disease,  but 
now,  seven  years  afterwaM.it 
has     reappeared     ext^i'daiveiT 
and  entered  the  orbit. 

How  such  a  flap  may  sen-e 

for  the  upper  lid  is  sbovm  m 

Fig.  lOH,    'Hie  photograpli  was 

taken  seventeen  daysalterllip 

operation  andthesamepianof 

reaching  across  the  nose  can  be 

recognized.  Thei*ehefwascom* 

plete.   The  ectropium  had  ImOT 

total  and  had  lasted  nineyoais. 

Various  other  methods  must  be  resorted  to  as  exigtMicies  ansf. 

and  they  are  described  in  text-books,  but  I  have  stated  the  means 

on  which  I  rely. 

Blepharophimosis,  or  narrowing  of  the  palpebral  opening,  i^ 
generally  the  result  of  chronic  trachoma.    Its  hurtful  effect  is  by 
pressure  of  the  lids  on  the  cornea,  and  it  is  to  be  relieved  hy  two 
methods  of  operatinij.    The  more  usual  one  consists  in  splitting  ih* 
lids  apart  at  the  outer  angle  and  releasing  them  from  their  attacb* 
ment  to  the  bone  by  clips  of  the  scissors  through  the  canthal  ligi** 
ment,  and  llnally  uniting  the  conjunctiva  to  the  skin  by  three  flr»^ 
sutures.    This  is  canthoplaaty  as  designed  by  Von  Ammon,  an*^ 
it  is  often  done  as  auxiUury  \m  o\tevat\oTfta  lav  «i&,tro^lum.    Instead 
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Y\f^.  109. — The  man'ii  ht^ad  and  face  had  been  bunitxl  by  keroecne  oil.   There 

liren  namerous  ulcers  in  the  soalp  and  on  the  forehead  and  euoh  deep  oica- 

I  tricUl  tissue  on  the  foreheiid  that  the  be#t  available  uuiterial  was  hy  the  naao- 

littwal  llap.     The  blood-vessels  to  nourish  it  were  chiefly  those  from  the  op- 

liwlie  wide  of  the  iiictlian  line.    The  ectnipium  of  the  upper  lid  was  cxjuiplete, 

I  *nd  the  flap  had  to  be  about  four  inches  long.     Besit les  insertliitf  the  flap  and 

;  the  gup  iu  the  face,  the  ed^^<«(  of  tlie  upper  and  lower  li(b<  were  (re«h- 

Iby  parinK  their  e<Ige8  Imhind  the  citia  for  two-thinl^  their  length  and 

I  nnUinfC  by  muturei*.    Primary  union  wiis  obtained  to  a  Hufllcient  ilegree 

I  *wl  the  cornea  waa  covered.     As  seen  in  Fijr-  HI,  considerable  thiekenin^ 

•Qd  irrefpiUirity  remained,  which  was  greutly  remedied  by  a  t<ub»equent 

I  opwstinn. 

Had  not  the  hd  bonU*r»  been  united,  the  deformity  would  have  largely  re- 
twawt  Many  months  after,  tlie  appearance  waj*  seen  in  Fiff.  XVL  Theoutline 
^ the  incisiouf  ii»  shown  iu  Fir.  IIU.  A  slutrter  flap  will  sometimes  suffice, 
^ntthe  incisionH  are  the  same  in  all  such  eases.  The  dottwl  line  under  the 
IwBrlld  shows  how  fnr  this  cut  was  carried,  and  the  whole  cheek  wa«  laid 
^*ok.   The  tip  of  the  flap  was  cut  off  to  give  it  proper  shape. 
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of  cutting:  the  lids  apart  with  scissors,  it  is  better  to  separate 
by  a  speculum  and  push  a  Beer's  cataract  knife  or  very  tiarroi 
bistoury  into  the  edge  of  the  lid  at  the  miter  angle,  splitting-  up  ai 
down  along  the  border,  and  then  cut  the  skin  in  a  straij?ht  lino  uul 
ward,  but  leave  the  conjunctiva  undivided.  The  external  canthil 
ligament  will  be  severed  by  a  few  strokes  of  the  scissors  to  fRH-'Uie 
lids,  and  then  the  conjunctiva  united  to  the  skin. 

In  very  se^^ere  cases  of  shrinking  of  the  conjunctiva  mi 
blepliaixjphimosis  anil  perhaps  with  entropium,  a  plastic  nperalii 
may  he  needed  and  this  I  liave  called  canthoplasty,  while  the  abovj 
operation  might  be  known  as  cantholysis.  The  lids  are  split  a| 
for  half  an  inch  and  a  flap,  with  apex  upward,  is  inserted;  to  obi 
ate  wrinkling,  tlie  cut  is  ext.ended  downward  as  reijuired,  both 
the  anterior  and  posterior  sides. 

Tarsoraphy,  or  the  uniting  of  the  edges  of  the  lids,  has  been 
fcrrcd  to.  It  is  called  for  in  total  paralysis  of  the  facial  nerve 
including  the  orbicularis  muscle,  and  may  unil4?  oue-third  of  tli*- 
length  of  the  lids  at  the  outer  angle.  Complete  union  of  the  e<lg« 
of  the  lids  is  done  as  an  auxiliary  sometimes  to  operations  for  ectrfr 
piuni.  The  method  is  simple,  viz.,  paring  off  thp  posterior  angle  of 
the  tarsal  bordei*s  by  a  Beer's  catai-act  knife  and  uniting  by  stitche;. 
If  the  lids  are  to  be  again  separated,  a  point  must  be  left  ununitttl. 


IXJURIE3  AND   LACERATIONS  OP  THE  LlDS. 


i 


Pou'<ier  fntnt.<t  occur  by  accidents  in  blasting,  and  may  be  com- 
plicated with  other  and  extensive  injuries,  as  we  find  among  minei-s; 
boys  often  suffer  the  penalty  of  playing  with  gunpowder.  The  pain 
and  inflammation  are  relieved  by  cold  lotions,  while  the  removal  of 
the  unbumt  powder  is  to  be  effected  by  patiently  picking  out  each 
little  granule  with  a  spud  or  cataract  needle.  The  process  is  tedious 
and  rather  painful.  Huch  of  the  powder  will  come  out  with 
desquamating  skin,  while  what  lies  below  the  epidermis  must 
picked  out  bit  by  bit.  soon  after  the  bum  is  produced.  Bliste 
after  the  skin  has  recovered,  has  been  suggested  to  bring  out 
remaining  granules,  but  it  does  not  seem  promising. 

Lacerations  and  wounds  through  the  tarsal  border  may,  whi 
fresh,  be  easily  united  by  putting  a  fine  pin  through  the  free  bordff 
of  the  tarsus,  canifully  stitching  the  conjunctiva  and  putting  in  th*^ 
skin  as  many  silk  sutures  as  needful.     Over  all  apply  the  collodi 
cotton  dressing.    If  the  injury  is  old  and  the  part*  have  hc«l 
perhaps,  with  ectn»pium.  the  edges  of  the  cut  must  be  freshen 
the  normal  position  i*estored,  and  the  sauie  ti*palment  adoptc 
(Sec  Fig.  113  fixjm  Lawson;  a  probe  is  inserted  in  the  canalicul 

A  case  recently  under  treatment  is  illustrated  by  Fig.  114. 
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talian  was  cut  in  the  face  by  a  razor.    Tlje  wound  involved  the 

lorder  of  the  upper  lid,  split  the  cornea  and  passed  down  through 

bhe  lower  lid  three  inches  upon  the  cheek.    The  wouud  of  the  face 

uras  sewed  up  befoi-e  he  entered  the  N.  Y-  Eye  and  Ear  Infirmary. 

Ther^  was  prolapse  of  the  iris  and  the  lens  was  partially  cataract- 

ous.    The  prolapse  of  iris  was  excised.    In  healing,  adhesion  of  the 

r  border  of  the  pupil,  as  well  as  of  the  lens  capsule  to  the  cornea» 

-    .;  place.    Gradually  by  contraction  of  the  thick  scar  on  the  cheek 

■wliirh  had  united  with  suppuration,  the  lower  lid  became  everted. 

Til  s  was  after  many  weeks  relieved  by  excising  the  whole  length 

'  _  rtie  cicatrix,  undermining  the  cheek  on  either  side  of  it,  and  at  its 

upper  extremity  makmg  incisions  right  and  left  at  a  point  about 

ooe quarter  of  an  inch  below  the  lid  border,  stretching  up  the  lid 


h 
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to  Open  out  the  horizontal  wounds  and  pulling  them  together  from 
*hc  sides.  This  raised  the  tarsal  edge  to  place  and  bi'ought  the 
M  I&  apposition  with  the  globe. 

More  than  once  I  liave  known  the  lid  torn  away  from  the  inner 
<3kDthu.s  by  a  button-hook  which  a  young  child  had  thrust  under 
its  own  lid.    The  tarsus  is  det^iched  from  tlie  superior  conjunctival 
anus,  and  in  n^placing  it,  sutures  must  be  llrst  inserted  on  the 
^nner  surface  through  the  tarsus  and  conjunctiva  to  secure  its  re- 
placement, and  as  a  separate  step  the  wound  of  the  skin  united. 
Ill  a  recent  case  no  deformity  need  remain.    Very  recently  a  girl 
'oar  years  old  inflicted  the  same  injury  upon  her  lower  lid,  tear- 
ing it  oil  for  two-thirds  its  length,  and  when  brouglit  to  me  ten 
•lays  later,  suppuration   was  established.     It  was  necessary  to 
'rwhen  the  edges  of  the  wound,  to  extend  it  farther  outward  along 
U*  zygoma  to  comi>ensale  for  tin*  shortening  due  to  its  Icmng 
flapped  loosely  for  so  long,  and  carry  it  well  mward.    Fine  sVVVi 
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sutures  and  the  collodion  cotton  dressing  held  the  parts  tmmov- 
able  for  a.  week,  and.desi>ite  the  tardiness  of  elToctive  surgkal 
help,  union  pvr  primam  nns  obtained  with  no  defonnity.  Such 
accidents  happen  by  bursting  of  soda-water  bottles,  by  falling  upon 
butchers'  incat-hooks,  by  the  thrust  of  a  stick  or  of  the  horn  d  a 
cow,  etc.  Sometimes  the  levator  palpcbrre  is  torn  off,  and  th* 
walls  of  tilt!  orbit  may  he  fractured.  Trtratment  must  be  adapted 
to  the  various  exi^eucies  which  arise.  If  a  canaliculus  is  tom.cw 
may  have  to  search  for  the  remaining"  portion  and  open  a  way  into 
the  sac,  which  probing  a  few  times  with  a  lachrymal  soimit  will 
keep  patulous.  If  this  be  impnicticablc,  the  uninjured  canahculiu 
will  usually  fulfil  the  physiolog'ical  i*equirements. 

A  blow  or  fall  upon  the  brow  often  produces  a  wound  of  the  skin 
which  does  not  externally  indicate  its  real  severity.  It  mayaefm 
small  and  likely  to  lieal  by  first  intention,  but  suppuration  and 
great  swelling  often  occur  because  the  slan  is  cut  beneath  byth^ 
sharp  edg^  of  the  bone.  Sutures  are  of  little  use  and  indeed  mav 
be  harmful;  warm  poultices  and  antiseptic  lotions  are  proper  uattl 
the  reaction  subsides. 

Ecchyviosis  of  the  lids  happens  by  blows  and  falls  and  some* 
times  from  sti'aining:  in  whooping  cough  or  fi-ora  senile  dej^nen- 
tion  of  the  vessels.  If  moderate  in  amount,  stimulating  lotions maj' 
in  the  beginning;  do  ^ood,  such  as  alcohol  and  water,  or  as  follows; 
IJ  Tinct.  arnica?,  3  iv.;  Liq.  ammonii  acetatis,  31.;  Aqua*,  ad  ?  viij. 
If  there  be  a  large  clot,  the  practice  of  the  prize  ring  is  to  tap  it 
with  a  lancet  and  squeeze  or  suck  the  blood  out.  The  pn.K'eediiig  is 
not  strictly  antiseptic,  but  evacuation  of  part  of  the  clot  is  some- 
times  good  pnictice,  cai*H  heijig  taken  to  suture  the  wound  orclost 
it  with  collodion  and  cotton.  After  a  few  days  no  applications  can 
be  useful,  save  the  artist's  skill  who  "paints  your  eye  while  you 
wait.*' 

Coloboma  of  the  lids  is  a  congenital  deformity  which  rar^d) 
occurs  and  usually  affects  the  upper  lid.    It  may  be  on  the  middle 
or  nearer  the  inner  end,  as  in  a  case  which  fell  under  my  notice. 
There  may  be  no  other  defect  of  structure.    But  much  more  exten- 
sive deformities  are  seen  with  arrest  of  development  of  the  face. 

Treatment  by  paring  the  edges  and  uniting  the  op<ming  by  su- 
tun*s,  as  in  wounds,  is  obvious. 

Epicanihus,  sometimes  called  encanthits,  is  also  a  congenital 
malformation  whose  name  is  derived  from  crescentic  folds  of  skin 
which  nm  downward  from  the  inner  end  of  each  brow,  skirting  ih<.' 
inner  canthns  and  disappear  over  the  lachrymal  .sac.  But  in  many 
cases  several  other  conditions  coincide  with  this  and  are  of  more 
serious  moment.  These  are,  deflcieat  development  or  absence  of  the 
levator  palpebrse  superioris  muscle,  narrowness  of  the  palpebral 
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with  a  tendency  to  slope  upward  at  their  outer  extremities, 
gfeat  (Littenin;^:  of  the  ossa-  nasi.    The  deformity  varies  in  degree, 
is  apt  to  be  hereditary,  and  to  be  associated  \\-ith  defects  in  the  de- 
ifcloptnenfc  of  the  eye,  such  as  hypei*metropia,  or  albinism,  or  ny&- 
tOigmus.    I  have,  seen  tbre<i  cases  in  one  family.     A  striking  case  is 
flgnred  by  "Von  Amnion.     Tlie  frontal  i>ortion  of  the  occipito-fron- 
talis  muscle  is  constantly  called  Into  play  as  in  cases  of  paralytic 
ptosis,  and  the  head  has  to  be  thro^vni  backward  to  look  at  objects 
vhich  He  even  a  little  Ijclow  the  horizontal  meridian.     In  some  in- 
I'Stances  nothing  can  be  done,  or  requires  to  be  done,  while  in  other 
cases  the  wrinkle  at  the  inner  cauthua  is  unpleasantly  conspicuous, 
and  can  be  remedied  to  some  dcffree  by  excising:  fi'om  the  root  of 
the  Dose  an  elliptic  pitx'c  of  skin,  and  undermining  the  adjacent  folds 
veiy  freely,  so  as  to  loosen  them  from  their  periosteal  connections. 
The  woun<l  is  closed  by  harelip  or  fine  pin-sutures,  and  a  vertical 
scar  remains  on  the  median  line,     besides  this,  it  is  s(»metimes  use- 
ful to  perform  the  usual  operation  of  cantlioplasty  at  the  outer 
Mples.    I  have  a  photoj^aph  of  a  child  who  liad  a  higrh  degree  of 
this  deformity  and  afr^ravated  convorging"  stiuintv    Nothing'  was 
evw  done  for  lier,  because  her  drunken  mother  found  tlie  pitiful 
condition  of  the  child  a  means  of  profitable  mendicancy. 

Affections  of  the  Muscles  of  the  Lros. 

Spasm  of  the  orhiculnrist  otrcurs  in  two  forms:  the  tonic  or 
partial,  and  the  clonic.  The  flrtit  atTects  only  a  few  fibres,  is  hardly 
perceptible,  and  is  merely  a  trifling  annoyance.  It  comes  from 
strained  accommodation,  or  slight  conjunctival  iiTitation;  rest  and 
gcrcral  tonics  are  appropriate. 

The  clonic  form  is  sometimes  called  facial  tic  and  is  discussed  in 

treatbies  on  nervous  diseases  (m^c  Gowei-s).    It  is  paroxysmal  and 

painful  and  the  spasm  often  seizes  upon  other  facial  muscles.    I  have 

several  examples  of  tliits  atVection.     The  face  is  thrown  into 

licrous  and  painful  grirnaces,  and  the  spasm  is  excited  by  very 
sfight  irritations.  In  the  case  of  a  car-driver  who  had  two  attacks 
of  it  under  my  obfter\'ation,  it  once  seemed  to  l)e  prtKluced  by  the 
severe  cold  of  the  winter  wind.  Only  one  side  of  the  face  was  af- 
fected, and  when  the  attack  came,  it  would  be  thrown  into  extreme 
c«m,iilsions:  the  skin  would  become  red,  the  mouth  be  drawn  up, 
Ihe  lids  tightly  shut,  and  he  would  suifer  severe  pain.  Such 
terns  would  happen  many  times  a  day,  and  they  recurred  durin/f 
several  weeks.  He  appeared  to  derive  benefit  from  full  doses  of 
I'Wuiide  of  potassitun.  I  have  seen  a  clerg^yman  whose  whole  faco 
^as  thus  contorted  in  inten-upted  paroxysms,  and  for  whom  reme- 
^  were  of  little  value,  but  after  several  years  I  was  happy  to 
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Qnd  that  his  ufTertion  hud  bocome  nhnosC  impprcrptible,  Aconitm« 
and  grelsemiuin  nre  rainedips  relied  on,  but  materia  uiedica  is  oftin 
useless.  A  less  serious  Si>asm,  which  is  a  kind  of  nictitation,  m:iy 
iwcui'  as  an  unconscious  habit  or  trick.  It  may  be  confined  cntirek 
to  the  eyelids,  and  he  a  congenital  and  life-long  peculiarity.  Adts- 
tinguishod  sculptor  or  my  acquaintance  is  thus  alTectcd,  ajid  hri'^r 
hllle  impedijtient  of  speech.  A  lady  friend  had  it  for  seventy  yc^;, 
and  her  powers  of  speech  wei-e  not  impaired.  Sometimes  there  wUi 
l»e  a  point  of  tenderness  over  the  supi-a- or  infra-orbital  nerves,  «r 
on  tl»o  temple,  and  perhaps  at  the  back  of  the  neck,  or  the  cause  of 
ivlk'x  ii-rilation  may  be  a  defective  tooth.  Should  such  tender  spoU 
bo  found,  they  sug-gest  indications  of  treatment,  such  as  neurotomy, 
local  amesihesia,  countcr-iiTitation,  hypodermic  injection  of  mor- 
phia at  the  place  of  tenderness,  etc.  TUo  disease  is  often  cerebral, 
either  eoiMcal  or  nuclear.  See  Oowers,  p.  (iUO,  Am.  Ed.  In  miiiiy 
cases  no  treatment  avails. 

It  is  important  to  hear  in  mind  that  sometimes  the  intensity  of 
the  symptoms  can  be  greatly  n-Iieved  by  removing-  optical  and 
muscular  errors,  ^^^lile  there  n»ay  be  some  ])osiiive  ner^■e  or  ceo- 
tml  lesion,  removal  of  peripheral  exciting  causes  may  greatly  abate 
the  distressing  sjMUptoms.  The  analog}'  of  sueh  cases  with  as- 
thenopia and  epilepsy  is  obxious.  The  following  case  is  in  point 
and  nmrc  briefly  is  referred  to  on  page  209. 


Dr.  I).  V**.,  47.  firet  seen  Deo.  29th.  1880.  Hiw  fiitber'«f;mndmother  1 
ln8iuioaft«rthe  arcidental  death  of  her  huKlianU.  His  father  hag  been  < 
coiilbitNl  In  uii  iiiiUiiie  asylum,  Tho  doctor  liiiii^elr  retfvuibleif  his  mother,  \ 
wha4*e  funiily  there  i.^  no  insanity.  No  hiHtory  of  chorda  or  «pilei]«y  on  eitbi^ 
dtde.  Dr.  W,  haa  aIwAy«  l>et'n  easily  excited,  quick  to  take  oltenee,  but 
uuw  much  better  alilt*  to  control  hini»elf  thou  in  his  youiigur  daya.  ^eve 
liad  Hypbilis,  rheuiuatlHiii,  or  gout.    Children  strong  and  healthy. 

Dr.  W.  huB  sufTpred  much  from  malaria,  which  manifests  itself  particulorljl 
in  hfniirranin  and  frontal  headat^he,  recurring  every  two  weeks,  but  con 
tJuU<<«l  by  (|uinine. 

\\\  Uie  Hurinner  of  1881  he  first  uotic«d  twitching  of  the  right  orbicularia 
iiuiM'lit  mill  i'<)ns«lted  Dr.  Woir  Mitchell  who  sug^steil  nerve  section,  Itu 
n'ferrml  lilni  U*  Dr.  T)iniiiM>n,  who  thought  the  troublv  watt  reflex  luiilotjl] 
Kut^Hl  ViU  refractive  error  under  duboisia,  viz.. 


O.  D.  •+  l.OOi. : 
O.  S.  +  1.75«. 


;  +  1.00e.  ax.  10°   V.  =  l. 
aJt.  180«  V.=:l. 


Tho  oorreetion  wab  ordered  for  reading  only.    While  urfng  duboisia 
vu  free  trttw  the  itpoAmodic  action  of  tho  orbicularis  and  wim  somewhat 
UftTed  by  the  nw  nf  the  gla^iies  for  u  time.     Ijitor  on  the  trouble  incr 
Ml  that  ndw,  I>e*T,,  IHH3,  all  the  muscles  of  the  right  side  of  the  fm-e  twitcb 
the  twitching  being  tuoHt  marked  in  the  orl>icularid,  wing  of  noHe,  and  antt 
of  the  mouth  in  the  order  mentioneil.     There  is  tremor  of  the  ocular  muscle 
producing  ny«t4iginu8  which  prevents  a  view  of  the  fuiidnii  of  the  right  eyi 
Then'  ha«  t>een  diplopia.    After  prolonged  twitching  there  ie  nuniboecB  i 
thf}  right  9id«  of  the  face.    There Uno^  tenAeruw*  o^isst  litofc  wa\w».-v>TVtv^ 
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infre-orbital,  malar,  mental,  and  palatine  twigs  of  the  right  fifth  nerve  and 
bXw  over  tlip  tityloid  pmoesa,  with  hyperwstlieeia  oF  the  right  side  of  the  face. 
Without  atropine, 

O.  D.  +  Ac.  ax.  10"*  V.  =  H- 

O.  8.  +,^c.  as.  30- V.  =18. 

The  above  ^lajtaeR  were  ordered  for  distance  with  an  additional  +  ^^s.  for 
TeadihflT.     B  Pot.  iod.  in  inerem<in((  do^^es. 

Jlar.  5th,  1883.— Has  \wv.n  iiitirli  relieved  by  distance  glasses.  IjOw  tender- 
ne-srt  over  hramdieK  of  Kiiprn-  ami  ijifru-orbital  nerves,  altlioii(;h  the  H^iasuis 
occur  at  night  with  considerable  severity.  Had  tried  pot.  iod.,  hydriodlo 
acid,  and  galvaiiiHui  without  elTeet.  Iltut  8eea  Dr.  Jaiieway,  who  thinks  the 
Jeeion  may  be  thickeuinfc  of  a  nerve  sheath. 

Feb.  I5th,  1888.— The  glaiwes  (frcatly  relieve  the  sixism  and  lie  i.*t  unable  to 
get  along  without  them.  The  twitching  in  excessive  if  he  leaven  tJicni  off, 
Bzid  is  confined  to  the  right  tUde  of  the  face  ok  before :  It  is  greatly  aggravated 
by  any  excitement.  The  eyes  tire  more  qulclcly  in  reading  than  from  any 
other  cau»o  and  this  provokes  the  siiasm.  Ho  i.s  often  obUgeti  to  dose  the 
right  eye  in  reading.  The  twiteliing  is  at  times  so  excessive  that  he  hu*  great 
difftculTy  in  getting  to  sleep.  At  times  there  U  twitching  of  all  the  muRcles 
of  the  right  side  of  the  face  with  siight  nutiibneHs.  Occasionally  there  is 
ptosis  (right)  and  considerable  rtil>i>Mig  and  manipulation  is  reriuirciL  before 
he  is  able  tu  open  the  right  eye.  Diplopia  is  an  nccasiunal  syniptoin.  Drugs 
have  proved  almost  useless,  although  the  bromide  of  ethyl  antl  jt  4<  solution 
of  cocaine  are-,  however,  of  temporary  benefit.  He  has  also  been  somewhat 
relieved  by  galvanism. 

Out  of  doors  he  rarely  has  any  trouble.  The  nooe  is  prominent,  limiting 
tile  field  of  binocular  vision  to  about  ■(•1°.  Mnvement  of  O.  D.  untward  is 
liuiiled  and  irregular,  movement  of  O.  S.  outward  is  aliw  Uudteil.  Prisms 
vith  bases  out  render  objecTts  much  more  steady  and  distinct,  witliout  theui 
he  sees  the  gas  Jet  as  if  through  a  fog. 

18  abd.  =  a"  add.  =  13'  v.  d.  =  5'  latent  coav. 
13"  gl.  abd.  =  lOV  add.  =  15"  v.  d.  =  8'  conv. 

JavaJ*!  ophthaimoiiieler  shows : 

0.  D,  0.5  ±  ox.  55'  and  145'. 
0.  8.  0.5  ±  a.t.  00"  and  180°. 
9  O.  D.  4- 0.75c.  ax.  lO'^prism  1^%  Imse  out, 

O.  8.  4-  0.508.  Z  +  0.75c  ax.  20  Z  prisni  U.  base  out. 

Jane  ISth.  1888.— Has  found  atave  g1a&«es  "  wonderfully  restful."    Before 

ng  them  could  hardly  get  to  sleep  on  account  of  the  twitching,  and  then 

f  by  pinching  up  theskiti  i»vcr  the  right  temple.    Xow  has  no  tnmblc  in 

getting  to  sleep  unless  very  tired.     Has  much  le^u  twitching  and  less  ptosis 

than  formerly.     Sept.,  1800.~StiU  relies  on  glasses.    Twitching  grows  worse, 

Parahjsis  of  the  Orbicularis  Muscle,  or  Lagophthalmus — 
causes  annoyance  by  cxposuro  of  the  conioa.  The  eye  is  fretted 
by  external  irritation  and  ovei-flows  with  tears  which  cannot  be  di- 
rect«;d  into  the  lachrymal  puncta.  Both  the  t^'nsor  tarsi  and  or- 
bicularis are  flaccid  and  the  lids  fail  to  hu^  the  ^lobe.  Chronic 
conjunctiWtis,  and  even  inJlammation  of  the  cornea  are  to  be  ^ 
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pected.  The  cause  lies  in  lesion  of  the  seventh  or  facial  nerve.  It 
is  not  uncommon  for  the  orbicularis  to  escape  when  other  inuscke 
supplied  by  the  inferior  branches  of  the  facial  plexus  are  involved; 
hut,  if  the  orbicularis  is  paralyzed,  all  other  muscles  are  also  apt  to 
suffer.  The  causes  of  facial  paralysis  are  periplieral,  or  lie  along 
the  track  of  the  nerve,  or  are  in  the  brain.  Fixjiii  the  crookedness 
of  its  course,  and  the  variety  of  tissues  which  it  traverses,  the  nerve 
is  greatly  exposed  to  injury  and  it  maybe  wholly  or  partially  af- 
fected. One  need  only  remember  that  diseases  of  the  ear,  and  of 
the  lymphatic  glands,  aud  of  the  parotid,  are  all  liable  to  do  mis- 
chief to  the  facial  nerve.  As  to  the  cases  of  cerebral  disease,  Eulen- 
burj^  says  that  facial  paralysis,  originating  from  lesions  of  the  |K)c&, 
involves  the  orbicularis;  while,  if  it  proceed  from  the  cerebral  p«]- 
uncles,  or  from  the  central  g-anglia,  or  from  progressive  paralysis 
of  ct*anial  nerves,  or  from  spinal  coitl  alfectiuns^  the  orbicularis  Is 
likely  to  escape.  *  Peripheral  paralysis  of  the  seventh  ner\-e  usually 
includes  the  orbicularis.  The  cases  of  partial  impairment  arc  most 
common.  I  have  seen  two  instances  of  total  paralysis  caused  by 
wound  m  the  space  between  the  angle  of  the  jaw  aud  the  m:»stoid 
process.  In  the  case  of  a  mason  the  wound  was  intlicted  by  falluig* 
on  his  own  trowel.  I  have  st^cn  this  patient  sixteem  yeans  after  the 
wounding  and  found  partial  recovery  of  function  in  the  facial  mu»- 
cles.  For  seven  years  the  outer  half  of  the  palpebral  fissure  was 
closed  by  tarsoraphy  and  then  they  were  fully  reopened.  At  this 
date  (January,  1889)  he  has  power  to  close  the  lids  enougli  to  pro- 
tect the  cornea.  Union  of  the  ends  of  the  nerve  has  doubt  less  oc- 
curred. 

Treatment  will  he  governed  by  the  supposed  cause  of  the  Ifsion. 
The  remedies  to  be  used  will  suggest  themselves.  If  the  cornea  U' 
much  exposed,  it  may  be  necessary  to  wear  a  bandage,  or  to  partly 
close  the  lid  by  a  strip  of  plaster  near  the  outer  canthus.  During 
sleep  the  lid  will  drop  a  little  from  its  ovm  weight,  because  the  leva- 
tor is  relaxed  and  the  cornea  turns  up  so  as  to  be  covered,  even 
when  paralysis  is  total.  One  of  the  aggravations  of  the  trouble 
comes  from  the  frequent  wiping  of  the  eye  to  get  rid  of  the  tears, 
and  the  lower  lid  is  dragged  down  to  :in  additional  degree,  and  may 
pass  into  permanent  uctropiuni.  When  this  state  arrives,  relief 
will  be  atfoi-ded  by  paring  the  edges  of  the  lids  for  ten  to  flfteen 
millimetres  at  the  outer  canthus,  and  uniting  them  by  sutures  to 
shorten  the  palpebral  opening  {tarsoraphy).  The  cilia  are  left 
untouched.  The  sutures  should  bo  left  in  situ  from  four  to  six 
days.  I  have  lately  seen  a  man  for  whom  I  did  this  operation  seven 
years  ago,  and  the  relief  it  gave  continued  until  within  a  few 
months.    The  continued  paT-alysis  and  the  drag  of  the  lax  tissues 

'  See  Qowera'  *'  IMseoees  of  Nervooa  Syetem,"  p,  057. 
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j  MViy  Brought  on  troublesome  ectropium  of  the  lower  lid  at  the 
inner  cauthus,  with  :i  return  of  the  former  epiphora.  I  per- 
Iticmed  another  operation  of  tai-aorapliy  at  the  inucr  canthus, 
i»  »  different  manner,  as  follows:  I  dissected  up  a  parallelo- 
pamof  skin  above  and  below  the  canaliculi,  for  a  space  which 
kWched  from  the  oommissui*o  to  thret?  millimetres  beyond  the 
I  turned  the  i*aw  surfaces  of  the  little  flaps,  raised  from 
I  respective  lids,  atr^iriHt  each  other  and  stitched  throu^'h  them. 
Iiepuiicta  Wfm  thus  tiirneti  inward  and  out  of  sig-ht.  The  wi^s 
'  iliiit«d,  and  thb  palpebral  slit  was  left  as  a  naiTow  oval  throuijh 
|iucii  tlie  pupil  could  peep,  and  the  annoyance  of  the  epiphora  was 
ovcd. 

Pioiis. — There  is  a  so-called  spurious  ptosis  or  drooping  of  the  up- 
per lid  due  to  chronic  ti-achoma  and  which  remains  after  the  disease 
3 practically  cured.  The  lid  can  be  raised,  but  not  to  the  full  height. 
Tilt' levator  is  not  paralyzed,  but  its  action  is  hindered.  Genuine 
ptosis  indicates  partial  or  complete  parah'sis  of  the  levator  palp&- 
linw  superioris.  It  may  concur  with  impairment  of  other  muscles 
supplied  by  the  third  ncr^'e,  or  be  isolated.  If  complete,  the  upper 
lid  covers  nearly  all  the  cornea,  and  is  raise<l  only  by  extreme  con- 
traction of  the  occipitofrontalis,  lirtiny:  the  brow,  and  by  trac- 
tion on  the  skin  pullinp-  the  lid  uj)  enousrh  to  enable  the  pntient  to 
peep  under  it,  when  he  throws  his  head  backward.  The  altitude  of 
the  head,  when  such  patients  attempt  to  use  their  eye.  Is  higrhly 
characteristic.  The  causes  of  the  disease  are  peripheral  or  central; 
Uie  most  frequent  is  syphilis.  It  may  be  well  to  remark  that  a 
little  droopinjf  of  the  lids  may  be  congenital,  and  may  be  confined 
to  one  eye  or  affect  both.  The  true  action  of  the  levator  is  con- 
spicuously sugg^estcd,  when  the  only  muscle  able  to  act  on  the  lid  is 
the  occipito-frontalis.  The  lattrr  simply  stretches  the  skin,  and  if 
Ik, ran  exert  but  little  etTect,  while  the  levator  pulls  from  the  cavity 
of  the  orbit  and  rolls  the  lid  over  the  convexity  of  the  globe,  and  at 
the  same  time  causes  a  furrow  in  the  skin. 

Tlie  treatment  of  ptosis  consists,  flret,  in  combating*  the  cause  if 
this  be  ascertained;  second,  in  stimulating*  the  muscle  by  the  fara- 
diccurrent  of  electiicity;  thirdly  in  operating.  As  to  the  first  in- 
dication, we  give  iodide  of  potassium  in  small  doses,  gr.  v.  ter  in  die, 
'or  supposed  rheumatic  case^,  and  in  larger  doses  with  mercurials 
in  syphilitic  cases.  Tliis  treatment  should  be  held  to,  for  four  or 
six  weeks.  After  the  first  week  or  two,  the  batlerj-  may  be  used 
'w  a  few  minutes,  once  daily,  or  as  often  as  practicable.  With  one 
pole  beMnd  the  ear,  the  other  is  placetl  on  the  lid,  and  the  current 
should  be  only  of  moderate  strentrth. 

After  the  lapse  of  three  or  four  months  without  adequate  im- 
provement we  may  employ  an  opt»ration.    The  remo\a.\  ol  ^  "^t- 


266 


DTSBASK3  OF  THE  EYE. 


tion  of  skin  and  orbicularis  fibres  is  the  old  mode.    Pagensiecha:, 
ISSl,  Ru^g^sU'd  the  introduction  of  sutuits  beneath  the  skin  tona 
up  to  the  forehead  above  tho  brow,  to  be  lied  tightly,  and  bytli*  i 
resulting"  cicatrices  aftor  they  have  cut  out,  reef  up  the  bd.    Wedter  | 
has  combined  excision  with  sutures  in  a  manner  poitrayod  in  tJrn 
fifrures.    A  portion  of  skin  and  muscular  Ilbres  is  removed  from  llie| 
upper  half  of  tho_tai*sua  and  its  breadth  will  depend  on  the  fulnesu 
of  the  lid.     A  strong  thread  is  entered  at  a  above  the  brow,  pushed 
beneath  it  and  the  skin  of  the  lid,  keepin;tr  close  to  the  tarso-orbital 
fascia,  and  coming-  out  at  the  up[>er  ed^e  of  the  woimd;  it  g^ea 
over  the  muscular  fibres  and  then  dips  under  the  skin  and  muscle 
at  the  lower  edge  of  the  -wound,  emcrgring  is  carried  transversely 
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for  a  space  of  about  Ave  milUmetros  and  then  travels  back  on  a 
reverse  coui*se  up  to  6.  Two  such  sutures  are  inti'oduced.  The,v 
are  tied  with  a  bo\v  knot  over  a  roll  of  plaster  and  tigrht<?ned  from 
time  to  time  as  they  4,tow  slack.  The  wound  is  thus  pulled  to^th«r^ 
and  the  due  amount  of  ofTect  is  to  be  attended  to.  As  tlie  sutu 
cut  through  the  tissues,  cicatrices  are  formed  wliicli  hold  the  lid 
up  pt!rni:inently.  The  proceeding  is  ingenious  and  supenor  to 
simple  excision  of  a  ftap.  I  have  done  it  with  benefit  in  a  ease  ot 
ophthalmoplegia  exterior  bilateralis,  where  not  only  ptosis  bu 
paralysis  of  all  the  extrinsic  muscles  existed.  Tho  case  was  c<i 
genital  and  the  lesion  nuclear.  If  other  branches  of  the  thir 
nenc  are  paralyzed,  it  may  be  inexpedient  to  cure  the  ptoa 
because  the  patient  will  be  subjected  to  the  distressing  annoj 
ance  of  double  vision. 

The  drooping  of  the  lid  succeeding  trachoma  may  be  relieved  by 
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employed  in  a  manner  similar  to  Hotz's  operation  for  en- 
opium  (Gnienin^'-).    An  incision  is  made  just  below  the  upper  cd^ 
of  the  tarsus  and  parallel  to  it.    Some  orbicularis  fibres  may  be  ex- 
dsetl.    With  a  sharply  cui'ved  needle  the  thread  is  pushed  along 
the  surface  anil  upper  ed;^e  of  the  tarsus  through  the  conjunctiva, 
until  it  loops  up  the  cul-de-sac  and  returns  upon  itself  beneath  the 
iiD  to  come  out  at  the  upper  part  of  the  wound.   It  never  traverses 
The  skin.     Three  sutures  may  ho  used.     They  are  tietl  tii^htly  and 
allowed  to  n-main  two  \^  five  days,  aeconhnp'  to  the  df^rrec  of  re- 
action.   The  skin  wound  is  closed  as  usual.     By  the  same  proceed- 
in?,  if  the  needles  are  carrieil  up  to  the  edge  of  the  orbit  and  en- 
-i^e  the  i)eriosteum  a  much  ^'reater  elfect  will  ensue  and  superior 
ihat  secured  by  Weckcr's  operation  just  described.    Drooping 
■\  the  h(l  from  redundancy  of  skin  is  easily  cured  by  removing  a 
■iiiable  flap.     Tlie  proposal  to  advance  the  tendon  of  the  levator 
bs  not  met  with  general  adojjtion;  it  is  not  effective  enough  to  be 
'Ireful.     An  attempt  has  been  made  to  enable  a  patient  toopenthe 
f  by  using  a  cord  of  india-rubber  (Von  Bibber),  one  end  of  which 
js  fastened  by  plaster  to  the  lid,  and  the  other  to  the  foreliead. 
''iLb  tlie  same  object  a  spring  clamp  to  pinch  up  a  fold  of  skin  has 
■undevised,  to  be  worn  habitually.     Neither  the  clamp  nor  the 
nibber  band   commend    themselves  in  point  of  elegance   and  not 
iiitjch  in  utility.     A  moderate  degivi;  of  ptosis  is  one  of  the  symp- 
loius  of  disease  of  the  symi»athetic  in  the  neck  which  was  first 
nted  out  by  Horner.     It  will  be  referred  to  later.    See  page  409. 
» cases  of  lipomata  of  both  eyelids  causing  ptosis  are  reported 
^)-  Scheli 

BtntNS  OK  TUB  Eye. 

Superficial  bums  of  the  tegumentary  surface  of  the  lids  nei^d  not 
*leiain  us,  hnt  those  of  the  conjunctival  surface  are  important  be- 
cause they  often  lead  to  adhesions  of  the  lids  to  the  globe  or  to  each 
other.  Caustic  materials  or  melted  metal  ai-e  the  usual  causes  of 
the  accident:  for  Instance,  fivsh  mortar,  lime,  nitric  or  other  acids, 
anrinionia,  meU*fd  lead  or  iron;  and  red  pepper  maj'  be  mentioned, 
*^'hirh,  while  not  destructive,  is  extremely  irritating. 

AVhi-n  lime  gets  into  the  eye,  it  must  In;  washed  copiousl3'  with 
^vater,  but  the  only  elTective  means  of  removal  is  by  forceps,  or  a 
*pud  or  curette;  wiping  out  the  coai*ser  masses  with  a  bit  of  rag 
w-ilj  serve,  but  the  little  pieces  which  remain,  eat  their  way  into  the 
tissue  and  become  incorporated  with  it.  At  the  inner  canthus,  and 
'n  the  cul-de-sac,  it  will  be  lodged,  and  must  be  dug  out  patiently 
*'>d  thoroughly.  Often  ether  must  he  administered.  After  con»- 
pl*?t«  removal,  syringe  away  all  particles  with  warm  water.  The 
iX'lief  for  pain  is  cocaine  and  cold  water.  Of  course  an  auoOi^"(\fe 
^P*"J>'  beg-iven.    The  danger  is  of  adhesion  of  the  Uda  to  t\\e  g\<s^, 
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and  of  deep  opacity  of  the  cornea.    The  lids  must  be  pulled  awajf 
from  the  eye  and  adhesions  lorn  several  times  dail^*,  and  in  mib 
cases  good   n-ill    follow.     Nothing  can  prevent  the  formation 
attachments  in  case  the  burn  is  deep,  as  the  resulting  ulcer  slow!; 
granulates  and  contracts.     Shields  of  lead,  and  dressing  with  linbl 
and  sweet  oil,  and  pulling  the  lid  away,  are  then  unavailing.  butH 
shell  of  glass  i-esenibling  that  used  as  an  artificial  eye,  transparcDbl 
and  convex  enough  to  leave  the  cornea  unlouelirtl  has  lately  beeal 
tried  with  some  success.    I  should  advise  a  mixtui-e  of  iodoform  andl 
vaseline  on  the  cornea,  say  3  L  ad  3  L,  in  bad  cases  where  its  tnfll-l 
tration  threatens. 

Fulminate  of  silver  or  mercury,  which  are  used  in  pcrcusaio 
caps  and  in  boys'  torpedoes,  besides  their  terrific  explosive  powwj 
have  a  peculiar  destructiveuess  in  the  kind  of  bum  produced.    The 
conjunctiva  liecomes  covered  by  a  deep  gray  thick  exudation,  wbk 
can  he  pulled  off  in  sheets,  leaving  a  raw,  bleeding  surface,  anil  il 
speedily  reproduced.    It  resembles  the  worst  forms  of  diphtheritic] 
exudation  and  is  attended  by  severe   inflammation.    The  cono 
may  share  in  the  process,  and  if  it  do  nut,  is  most  liable  to  ulo 
tion.    The  dcstiniction  of  the  conjunctiva  leads  to  adhesions  of  tbal 
lids  to  the  globe.    I  have  seen  two  accidents  of  this  nature^  andf 
their  results  were  deplorable. 

Burns  by  melted  metal  are  often  less  severe  tlian  those  dae  to 
hme,  because  when  the  metal  cools  it  is  taken  out  as  a  cup.  and 
there  is  no  continuously  destructive  chemical  action.    Nitric,  sul-j 
phuric,  and  acetic  acids,  can  do  great  mischief.    They  are  to  bej 
washed  out  with  cold  water  freely  applied,  and  the  case  treatfidj 
for  subsequent  reaction.    Ammonia  causes  a  moiv  superficial 
char,  and  is  ex<|Uisiteiy  painful.     Besides  cocaine  we  may  use  castot" 
oil,  vaseline,  ice,  etc.     For  red  pepper,  however  dastardly  its  inten- 
tional use,  it  may  be  said  that  it  does  not  cauterize.     The  ulcer* 
caused  by  burns  are  damaging  to  sight  in  the  ratio  in  which  tt>* 
cornea  has  been  involved.     But  a  better  result  can  generally  t>^ 
expected  than  the  first  look  of  the  case  suggests.     Several  we 
or  months  will  be  needed  for  recovery. 

Stjmblepharon.  —  When  the  ultimate  contraction  has 
reached,  we  have  adhesion  of  the  lid  to  the  globe,  called  tfymbl 
pharon^  and  the  question  of  repair  is  to  be  considered.  Thedif 
cultiea  are  in  proportion  to  the  extent  of  adhesion.  For  columns^ 
bands,  good  results  are  possible;  for  total  attachment  of  the  wbol^ 
lid-surface,  the  diflloulties  of  an  operation  are  great.  No  good  aC* 
all  is  to  bo  had  by  simply  dissectingthc  tarsus  and  globe  asunder— ^ 
the  lid  is  sure  to  go  back  to  its  old  site.  Naturally,  the  lower  Uj 
is  the  most  frequent  sutferer.  Frequent  traction  on  the  cicatrix  wflP 
in  time  stretch  it  to  a  greater  or  less  degree.    The  cure  is  attained^ 
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means  which  shall  not  only  separate  the  lid  from  the  globe, 
prevent  ixyidiiptation.  For  columnar  attachments,  the  old  pro- 
t  of  inserting:  a  lead  wij-e  through  the  mass  at  the  fornix  is  of 
-lue.  It  has  to  be  worn  until  a  permanent  hole  ia  formed,  which 
all  be  lined  by  a  kind  of  epithelium;  then  the  adhesions  may  be 
I,  and  tlie  parts  can  be  kept  from  growing  together.  But  this 
iperat  ion  is  superseded  by  one  of  Arlt's  (Fig.  118).  He  dissects  down 
^lir  frenum,  beginning  on  the  globe,  until  he  lifts  it  up  to  the  fornix, 
hrough  its  free  end  a  thread  armed  with  two  ntM^dles  la  passed, 
these  are  pushed  through  the  cul-de-sac  to  the  surface  of  the 
,  and  the  thread  tied  over  a  roll  of  plaster  or  bit  of  wood ;  by 
device  the  outer  sui-face  of  the  column  is  laid  against  the  globe- 
If?  raw  suWace  is  now  covered  over  by  bringing  down  flaps  of 
iQjuoctivu  from  either  side.    A  glass  shell  may  be  worn  over  the 
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^lobe  which  will  aid  in  preventing  contraction.  If  the  new  tissue 
overlap  the  cornea,  it  may  be  left  in  situ  and  the  dissection  made 
wtiere  the  edge  of  the  cornea  should  be,  as  in  Fig  117. 

For  more  extensive  degrees  cif  syMiblepharon.  another  operation 
isavailable.  The  adhesions  are  dissi'cted  down  to  the  fornix,  then 
the  vacancy  on  the  globe  is  to  be  filled,  while  the  lid  is  left  to  itself. 
bbtead  of  sliding  flaps  of  conjunctiva,  as  may  be  done  in  mild 
Citse9,akLnd  of  sling  is  made  in  this  way:  from  near  one  side  of 
tlw  vacancy  a  curved  incision  in  the  conjunctiva  is  carried  around, 
j'lst  outside  the  cornea,  to  the  opposite  side  of  the  vacancy. 
ThpD  another  incision,  concentric  to  and  outside  this,  ia  carried 
•"^und,  but  its  extreniitifs  must  not  come  nearer  to  the  vacancy 
Ihan  five  to  seven  millimetres.  It  may  even  go  up  to  the  fornix, 
^0(1  with  the  first  incision  it  incloses  a  band  which  may  be  from 
^v«  to  eight  milUmetres  wide^  Care  is  taken  to  make  the  ends 
<*f  the  baud  the  widest  part,  by  turning  the  extremities  of  the 
^Pper  wound  upward.  The  band  is  then  loosened,  except  at  its 
ends,  and  slipped  dow^l  over  the  cornea  to  take  its  place  in  th« 
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^p  made  by  removal  of  the  adherent  cicatrix.  It  is  ronvci 
to  ]>iit  thi*<;ads  into  the  edge  next  th(f  coniea  before  making 
outer  incision:  they  serve  to  hold  and  draw  down  the  flapr] 
arc  used  to  fasten  it  in  place.  They  may  be  carried  cnt 
tlirou^h  the  lid  and  tied  on  the  skin.  Some  nnuijustmen^ 
mter\-eninff  and  adjacent  conjunctiva  is  required,  while  the  fia| 
carefully  fastened  l>y  fine  sutures  in  iUs  bed.  The  spot  fi-oin  vr|| 
it  has  been  taken  is  left  to  itself.  That  in  time,  by  granulation,) 
comes  covered  by  a  tissue  which  perfectly  rest^mbles  normal 
junctiva.  The  ix'sult  of  the  operation  is  most  foi*tunate,  and  1 1 
done  it  several  times  with  great  satisfaction.  Opei'ations  by 
ting-  ill  separate  flaps  from  either  side,  twisting  them  down.! 
uniting  tlunn  by  suture  at  their  free  ends,  have  been  done  by  Kd4 
Teale,  and  others,  Mr.  Teale,  who  fli*st  BUjsrg-est-ed  conjunctival  fli| 
applied  one  to  the  inner  surface  of  the  lid  after  it  had  been  di 
oIT  and  applied  another  flap  to  the  eyeball,  so  that  the  epilhi 
surfaces  should  be  in  contact.  For  cases  which  may  be  too  bad] 
this  pnicceding^,  praftin^  of  bits  of  conjunctiva  from  the  rabl) 
available,  and  i*esults  in  V>enellt.  Tn  most  of  these  cases,  the  local 
ing  of  the  adherent  sc^ir  is  deuiauded^  for  relief  of  pain  and  discd 
fort,  without  regtird  to  sight.  In  many  others  additional  ujw 
tiuns,  chiefly*  iridectomy,  may  be  needed  to  gain  better  vision.     | 

The  ti'ansplantation  of  portions  of  conjunctiva  from  the  rati 
is  serviceable  in  extreme  cases,  and  aided  by  wearing  a  glass  sK 
will  often,  as  my  own  experience  has  shown,  give  success.  Iti 
also  the  only  available  method  in  attempting  to  make  a  conjn 
tival  cavity  to  permit  the  insertion  of  an  artificial  eye.  1  h^ 
lately  seen  a  boy  on  whom  I  operated  eleven  years  ago,  whcBJ 
was  twelve  yeai-s  old.  The  eye  was  lost  and  reduced  to  a  stu 
and  extensive  symblepharnn  existed.  It  was  impossible  to 
an  artiflcial  eye.  In  Mai-ch  the  adhesions  were  dissected  away  i 
as  large  a  strip  as  could  be  taken  from  the  rabbit's  eye,  inser 
Soon  after  a  vei*y  small  slu'll  was  worn  and  the  size  gradually 
creased.  In  May  foUnwing^,  the  operation  was  repeated,  and  la 
shells  employed.  In  four  months  longer,  a  suitable  artificial] 
could  be  worn,  and  now,  1S8U,  ho  continues  to  wear  it  and  the 
junctiva!  cavity  is  capacious  and  perfectl.y  healthy.  Pieces  of  I 
cous  membrane  can  be  taken  from  the  lower  lip  and  transport 

The  skin  of  the  lower  lid  or  of  the  temple  may  also  be  eraplc 
as  has  been  done  by  Harlan  and  Snellen  (see  Oph.  Review, 
1800).     I  have  lately  employed  skin  grafts  of  large  size  (Thier 
method)  with  good  result  for  preparing  a  cavity  in  which  to ' 
a  glass  eye.    Similar  grafts  might  be  used  to  line  the  raw  sui 
of  a  lid  when  dissected  from  the  globe,  stretched  in  place  by 
urcs,  dressed  with  aristol,  and  the  whole  covered  with  bichlo 
^uze^  1  to  1,0(10. 
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Anchyloblepharon  is  the  adhesion  together  of  the  tarsal  bor- 
ders, and  is  a  result  of  bums  and  of  wounds.    It  is  easily  remedied 
tt  ttfere  be  any  free  spot  or  hole  from  which  to  start  in  separating 
the  lids.    If  not,  the  attempt  is  useless.    One  must  establish  a  per- 
manent hole  by  wearing  a  metal  ring  or  other  method.    But  such 
ft  necessity  has  never  occurred  to  me.    Sometimes  the  lids  are  both 
completely  attached  to  the  globe,  and  also  adhere  to  each  other  at 
■  their  margins.    For  such  cases  no  interference  is  proper.    Such  a 
case  is  exhibited  in  the  illustration,  where  complete  occlusion  was 
caused  by  a  piece  of  red-hot  iron,  both  searing  and  sealing  up  the 
eyeball.      The  same  result  is  sometimes  procured  when  for  cancer- 
«u  disease  both  the  globe  and  part  of  the  lids  must  be  removed. 
Under  such  conditions  all  of  the  conjunctiva,  both  palpebral  and 
bulbar,  must  be  dissected  off  and  the  edges  of  the  lids  pared.    Such 
111  operation  was  necessary  in  the  case  of  epithelial  disease  of  the 
Ifds  which  ultimately  passed  to  the  eyeball  figured  on  Colored 
Plate  No.  VL 


CHAPTER    ITT. 


DISEASES   OF  THE   LACHRYMAL   APPARATCS. 

Anatomy. — We  have  to  <io  witli  the  secretory  and  with  tbe< 
cretoi-y  parts  of  the  appiiratus.    The  former,  which  supphes 
tears,  consists  of  a  series  of  small  foHIcles  situated  in  the  suf 
conjunctival  culrte-sacand  the  lachrymal  g-]and,wliile  the  conjua 
tiva  itself  secretes  moisture,  which  may  be  counted  part  of 
lachrymal  fluid. 

The  lachrymal  g'land  is  lodgrcii  in  a  fossa  at  the  upper  and  out*?"" 
angle  of  the  orbit,  and  may  be  felt  liy  the  Hn^er  indistinclly 
under  its  ovcrhangit)^  rim.  It  is  an  acinous  ^laud  like  the  parotid, 
sulwlividwl  into  a  smallt-r  and  a  lar^^er  lobule,  which  an*  separaUsl 
by  a  septum  of  fascia.  The  smaller  is  sometimes  called  an  acces- 
sory gland.  There  are  numerous  isolated  acini  lying  near  the  prin- 
cipal masses.  The  size  of  the  chief  ^land  is  variable,  but  innytx- 
stilted  at  twenty  milliuketi\>H  in  length,  eleven  to  twelve  millimt'trrs 
from  before  backward  (breadth),  and  five  millimetres  in  thicknesi 
It  is  concavo-convex,  and  lies  aj^aiiist  the  periosteum.  Kumcrouv 
ducts,  whose  orillci^s  are  from  tt-n  to  twelve  in  number,  jurive  exit 
to  the  secretion  at  the  temporal  side  of  the  superior  fornix.  Tlw 
tears  contam  1.25  per  cent  of  sodium  chloride  and  0.5  per  cent  (O 
albumen.  I 

The  excrelorj'  appai*atus  begins  as  minute  openings  (the  puncla)P 
about  six  millimetres  from  the  inner  angle  of  the  lids,  which  lca<l 
mto  small  canals  (canaliculi),  and  they  unite  to  empty  by  a  com- 
mon oriflce  into  the  side  of  the  lachrymal  sac.    The  sac  rises  a  littl* 
above  the  place  of  entrance  of  the  canaliculi,  and  is  contmuoii* 
below  with  the  lachiymo-nasal  duct,  which  empties  into  the  inferior 
nasal  fossa,  behind  the  tip  of  the  inferior  turbinated  bone.    T^^ 
total  length  of  the  sac  and  duct  is  about  one  inch  (twentj-flve  ii»'^ 
limetres).    Its  section  is  ovoidal,  with  the  long  axis  from  b«fore  aO* 
oufcivarrl,  backward  and  inward.    Its  calibre  varies  greatly,  and  i* 
shape  may  also  vary.    In  the  same  skull,  from  which  the  soft  puf* 
have  been  cleared,  I  have  seen  the  duct  on  one  side  to  bo  roui»* 
and  not  more  than  three  millimetn^s  in  diameter,  and  on  the  oth* 
to  be  oval  in  section,  with  its  major  axis  six  jnillimetres   loni 
The  membrane  lining  the  duct  and  sac  is  like  that  of  the  nostril 
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njT  both  a  periost-eal  and  a  mucous  merabranc.  It  is  highlj-  vas- 
llar,  thick,  and  covortni  by  cyhndric  epithelium,  Ijiu^  on  soverai 
lyers  of  spheroidal  cells.  The  cyhndric  cells  ai*e  by  some  declared 
D  be  ciliated.  Next  the  bone  the  membrane  is  spunky  and  ercc- 
kL  It  is  thmwn  into  folds  at  two  or  thit*e  points,  vix.,  at  the 
UDCtion  of  the  sac  and  duct^  which  corresponds  with  the  beginning 
if  the  bony  portion  of  the  tube  in  the  ascending^  process  of  the 
uperior  maxillary  bone,  and  also  at  the  lowennost  part,  where  it 
ioiamunicat«s  with  the  nostril.  There  is  also,  sometimes,  a  less 
istinct  fold  at  its  middle.  The  lining  membrane  of  the  canaliculi 
Rthiii  and  pale,  an<l  the  puncta  are  a  little  whiter  than  the  neigh- 
■oring  membrane.  They  point  toward  and  rest  in  contact  with  the 
3obe.  Muscular  fibres  surround  these  openings  like  sphinctere, 
tod  tliey  are  held  in  apimsiiion  with  the  eye  by  the  action  of  the 
orbicularis  and  tensor  tarsi  muscles. 

The  latter  lies  behind  the  lachiymal  sac,  and  the  tendon  of  the 
fbnner  crosses  in  front  of  it  and  in  sometimes  called  the  tendo  ocuR. 
It  is  brought  into  relief  by  pulling  upon  the  Hds  at  the  outer  can- 
lbu&  The  orbicularis  has  additional  insertion  into  the  lachiymal 
bode,  by  bundles  of  fibivs  which  go  to  it  directly.  The  tears  are 
li»rccd  into  the  excretory  passages  by  the  action  of  the  muscles  just 
bimlioneil,  aided  by  a  kind  of  suction  cauw^d  by  the  muscular  fibres 
Oltlie  puncta  and  canaliculi  (Klein).  Unlrss  tht;  puncta  are  kept 
b  tonic  contact  with  the  eye,  the  teai-s  cannot  enter.  Tlie  quantity 
of  fluid  is  usually  so  small  that  evaporation  and  secretion  balance, 
and  nothing  pa.sses  down  to  the  nose.  With  any  irritation  of  the 
•re,  a  larger  Mux  occurs^  and  frequently  the  capacity  of  the  tubes 
faovertaxed  and  teal's  brim  over  the  lids  (epipliora).  Usually  the 
follicles  in  the  supeiior  fornix  and  the  conjunctiva  furnish  all  the 
m^tfd  moisture,  but  on  unusual  demand  the  lachr^'mal  gland 
comes  into  play. 

DlSEAflES  OP  THE  LACim^TtfAL  GlaND. 

Acute  inflammation,  dacryo-adonitis,  occurs  in  rare  instances.  I 
Uvcin  one  case  seen  both  glands  inflamed  at  the  same  time.  The 
!>'mptoms  ai*e,  swelUng.  by  which  the  gland  is  pushed  down  out  of 
Is friss;i  and  can  Ix.'  recognized  on  turning  up  Hie  lid ;  there  is  eedema 
'f  the  lid,  t*inderness  of  the  gland  and  of  the  adjacent  bony  edge, 
opether  with  dull  pain.  The  amount  of  swelling  can  lie  great,  and 
*-  to  sometimes  difllcult  to  exclude  periostitis  or  abscess  of  tbe  lid. 
I'liere  may  be  suppuration  in  the  surrounding  conuc»ctive  tissue, 
He  often  the  innammation  resolves  without  suppuration.  Tlic 
'i"*^atment  consists  in  warm  fonieulatl<Mis  and  incision  into  acute 
tittammatory  swelling.      Constitutional    treatment   is  not  often 
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needed,  although  the  possibility  of  a  syphilitic  cause  is  not  loV' 
ignored. 

The  ^land  may  he  the  scat  of  neoplasms,  such  as  sarcoma  and  | 
other  tumors,  and  of  cystoid  degeneration,  ana  it  is  Uable  to  clironir ' 
hypertrophy;   but  these  conditions  need  no  special  consideHition. 
Its  extirpation  to  cure  epiphora  was  practised  by  Mr.  LattTPnw, 
but  is  not  nfiw  iipprove*!. 

Disiocation  of  the  lachrymal  gland  came  under  my  notice  ina 
youn^  girl  and  seemed  to  be  due  to  slow  relaxation  of  the  incloB- 
ing  capsule.  The  glaud  pi-osentod  itself  beneath  the  ocular 
juiictiva  over  tlie  insertion  of  the  rectus  exteruus  muscle  aua 
affected  by  slight  degree  of  inflammation  which  was  not,  how- 
ever, the  cause  of  the  displacement.  Tlie  opposite  eye  was  plilluni- 
cal  and  there  too  the  degenerated  and  atrophied  lachrj-mal  glaaJ 
had  descended  below  its  proper  place. 


Diseases  of  the  Excrbtory  Apparatus. 

We  have  eversion  and  stoppage  of  the  puncta,  occlusion  of  the 
canaliculi,  catarrh  of  the  sar,  and  obstmction  of  the  duct^  Weibo 
have  acute  dacryocystitis,  chronic  dist^i'ntion  of  the  sac,  and  flstiih 
lachrymalis.  Sometimes  there  are  two  canaliculi  in  each  lid. 
Eversion  of  the  puncta  is  the  consequence  of  chi'onic  blepharitis 
marginalis  or  of  chronic  conjunctivitis,  or  it  follows  from  parah-s* 
of  tlui  orbicularis  muscle  in  lesions  of  the  facial  ner\*e,  and  upcfs- 
sarily  accompanies  ectropiuiu.  In  the  first  class  of  cases  the  oritW 
is  apt  to  be  made  smaller;  in  the  paralj^ic  cases  the  punctum  nay 
be  uncommonly  prominent  as  a  papilla,  and  wliile  the  lnwi*r  oir 
sags  down,  the  upper  also  fails  to  lie  upon  the  globe. 

The  canaliculi  are  sometimes  the  seat  of  stricture,  and  lu  a  ft'^' 
cases  chalU^'  concretions  have  been  found  in  them.  Leptothrix,ons 
of  the  microscopic  algm,  has  been  found  in  them. 

Dacrtjoctfsti'fis  or  catarrh  of  the  sac  and  duct  is  a  lesion  not 
often  presente(i  to  us  at  an  early  stage,  because  people  aiv  apt  ta 
avoid  the  surgeon  until  the  disease  has  lasted  so  long  that  mn^ 
catarrh  has  become  complicated  with  obstruction.  There  is  priic 
tically  no  real  distinction  to  be  made  between  these  conditions,  Vi 
dacryocystitis  we  have  swelling  of  the  mucous  membrane,  hyj 
tropliv  of  its  epithelium,  and  papillary  growth — sometimes  a  5tJit| 
precisely  like  granular  conjunctivitis,  and  with  this  a  niuco-purule 
glairy,  somewhat  tenacious  seci-t^ioh,  which  fills  the  cavity  andi 
there  retained.  The  calihn^  of  the  nasal  jjortion  of  the  pas 
speedily  becomes  choked,  and  the  morbid  secretion  cannot 
let ;  hence,  the  sac-wall  undergoes  distention.  Tlie  three 
thickening  of  the  mucous  membrane,  excess  of  seni-t 
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ntion  of  the  sac,  ^r^a^lually  conspire  to  brins:  about  a  moru  or  k*ss 
jgravated  condition,  in  which  the  lachrymal  tumor  becomes  larger 
nd  the  stricture  smaller.  The  skin,  after  a  long  period,  becomes 
tin,  and  nuiy  even  get  to  b«;  tninslucent.     It  i\v<\y  in  very  old  cases 

fppe-ii,  tliat  \\\v.  luchrymal  bone  becomes  diseased-     The  constant 
d  annoying  elFect  of  this  stale  of  things,  at  almost  any  period  of 
existence,  whether  early  or  late,  is  to  cause  an  undue  quantity 
tears  to  be  formed;  they  overflow  the  lid  or  stand  ready  to  drip 
BTW.    On  exposure  to  wind  or  to  cold  air,  the  eye  waters  uncom- 
tMtabl3%  and   the   Iluid   sweeping  over   the   cornea  makes  vision 
Bdsty,  and  continuous  use  of  tlie  eye  is  sometimes,  and  more  espe- 
ciaily  at  night,  gi'eatly  embarrassed.    The  tears  which  thus  flow 
too  UNM*ally  an*  called  forth,  it  is  true,  by  a  hypersecretion  of  the 
lachrymal  ghind;  but  they  ai*e  likewise  min^^Ieil  with  the  prwiucts 
ofthi*  irritated  conjunctiva  and  its  glands.     The  universal  concom- 
lUmtof  dacryocystitis  is  palpebral  conjunctivitis,  sometimes  severe, 
iQd  not  infre<iuently  blepharitis  marginalis  coexists.     The  caruncle 
bd  semilunar  fold  are  swollen  and  injected,  and  aid  in  hindcrmg 
w  cnti-ance  of  fluid  into  the  puncta.    The  patient  is  constantly 
Itn^  his  handkerchief,  and  thus  materially  aggravates  liis  troubles, 
W  he  may  leani,  and  this  should  be  tauglit  by  the  physician,  to 
h'p  the  sac  empty  by  squeezing  its  contents  into  the  nose,  if  the 
;issage  be  permeable,  or  the  seci'etion  gushes  out  of  the  puncta  upon 
K  eye.    Wherever  it  goes,  keeping  the  sac  empty  alforils  some 
tdief.    But  when  the  disease  has  lasted  long,  the  secretion  acquires 
rritating  qMalities,  especially  if  it  be  permitted  to  stay  long  uncx- 

Kfwin  the  sac.  Then  its  contact  with  the  eye  sets  up  decided 
?tivitis,  and  the  (laid  may  even  have  an  offensive  odor.  The 
len  is  sticky  and  unpleasant;  especially  is  it  mischievous  if 
H  eye  is  submitted  to  an  operation.  The  pus  has  an  infectious 
uality,  ami  is  cxtrtMuely  apt  to  cause  suppnnition  in  a  cfirm^al 
'QOnd«  The  reason  of  this  perniciouH  quality  is  the  populous- 
hscif  micro-organisms  of  niany  varieties  in  thu  secretion.  With 
le  pxception  of  the  gonococcus  none  are  known  t-o  be  more  hurtful 
'  the  tissues  of  the  eye.  It  follows  t  hut  cases  of  cataract,  or  cases 
bich  re(|uire  iridectomy,  should  be  first  relieved  from  any  lachry- 
al  ti-ouble. 

The  disease  is  of  slow  progress,  and  oft«n  for  a  long  time  cau.<ies 
itle  annoyance.  Even  after  a  tumor  ap|X!ai-s  at  the  inner  can- 
^\3&,  the  swollen  sac  may  not  cause  great  discomforts  But,  if  it  be 
^practicable  to  empty  it  by  pressure,  the  stricture  is  close  and  the 
Audition  will  be  both  obstinate  and  troublesome. 
A  most  unpleasant  complication  in  the  progress  of  thedisea.se 
the  occurrence  of  acute  phlegmonous  inflammation  and  abscess. 
*hi8  is  severely  painful,  and  may  cause  extreme  swelKng  ot  tVia 
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lids  and  neighboring:  parts.  The  tumor  will  be  red, 
tense.  If  not  large,  it  will  be  very  tender  to  the  touch, 
conjunctiva  will  be  hyperjcmic.  It  is  quite  characteristic 
the  Bwelting  in  the  /old  of  the  Lower  lid  and  sometimes  y| 
much  infiltration  of  the  skin  as  to  suggest  erysipelas.  ^ 
cess  be  left  to  itself,  the  matter  Hnally  escapes  by  ulcerattoi 
this  case  a  fistula  kiehrynialis  is  quite  liable  to  ensue, 
will  be  below  the  tendon  of  the  orbicular,  and  may 
small.    (See  Fig.  HI).) 

In  cases  which  have  been  long  neglected,  the  subji 
may  become  carious,  and  a  passage  may  even  take  pk 
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superior  nasal  fossa,  or  into  the  cells  of  the  ethmoid.  In  , 
the  disease  will  either  l*einain  stationary  or  grow  worse- 
not  get  well.  It  may  be  tolerated  for  years  with  slight  dis< 
or  it  may  prove  unpleasantly  cxasjw rating.  (I  have  set>iic 
of  congtmital  lachr^'^mal  fistula  atTecting  both  eyes,  M 
ported  by  Dr.  Aguew '.)  ni 

Before  entering  upon  the  consideration  of  treatmenl 
words  may  be  given  to  a  condition  wliicli  causes  epiphora 
apparently  not  associated  with  the  morbid  lesions  above  d( 

I  have  seen  a  few  patients  who  wen*  annoyed  by  an  a^c 
tion  of  tears,  in  whom  I  could  find  no  swelling  of  the  sac, 
demess  over  it.  nor  conid  1  elicit  any  discharge.    At  the 

'TratiH.  Am.  Oph.  Soo.,  1B74,  p.  20U. 
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thus  there  was  swelling  of  the  semilunar  fold,  and  turgescence  of 
the  carunclt*;  the  puncta  wert^  prominent,  but  not  evirted  nor 
chokwi,  niMther  was  there  obstruction  of  the  canaliculi.  The  cause 
of  the  epiphora  seemed  to  be  the  swollen  state  of  the  caruncle  and 
of  adjacent  parts;  this  irritation  excited  hypersecretion  of  tears, 
whilt*  the  prominence  at  the  cauthus  served  to  obstruct  t-ntrauce  of 
the  tliiid  into  the  puncta.  This  rare  condition  has  been  noted  by 
Gracfe,  and  I  have  seen  it  a  few  times. 

biagnositi. — We  have  epiphora  and  a  swelling  over  the  lachry- 
mal s:ic'.  The  tumor  will  be  effaced  by  pressure  of  the  flngt^r,  and 
Its  contents  will  either  flow  over  the  eye  through  the  puncta,  or  else 


Fio.  lao. 

pass  through  the  nose.    If  by  pressure  the  tumor  do  not  wholly 

[subside,  tho  sac-wall  may  be  very  thick,  or  the  stricture  be  very 

[tight.    If  very  larg-e  and  the  walls  thin,  its  bluish  color  may  supr- 

I  pest  a  cy^i'y  but  th<*  history  of  epiphora  will  settle  the  doubt.    The 

I  caruncle  is  red  and  apt  to  be  swollen,  and  the  puncta  also  to  Ik* 

I  STa-ollen  and  red,  and  of  imusual  size.     In  some  very  quiescent  cases 

no  tumor  appeal's,  but  prL*ssure  will  force  fluid  into  the  nose.    These 

varieties  depend  on  the  duration  of  the  malady,  and  on  the  amount 

of  secretion  and  the  decree  of  olistniction.     We  sometimes  meet 

[c>'Stic  or  solid  tumors  of  the  skin  overlying  the  sac,  they  will  be 

recogrnized  by  the  possibility  of  j?rasping  them  with  the  thumb  and 

finger,  or  by  their  mobility  and  the  absence  of  other  signs.    A 

[  mucocele  or  chronic  abscess  of  the  ethmoid  cells  sometimes  points 

in  the  lachrymal  i*egion.     Its  position  will  be  higher  than  the  sac. 
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and  above  the  tendon  of  the  orbicularis  instead  of  beneath  or  1 
hind  it  (s'.fFig.  120). 

Causes. — Thfi  ]>!'evaUMit  cause  is  catarrh  of  the  nasal  iniicoi 
Tnenibrant'.  This  cannot,  however,  always  be  discovered,  VC^  hai 
frequently  the  scrofulous  diathesis  and  also  fretjuently  constiti 
tional  sypliiUs.  A  local  periostitis  ut  tho  nasal  outlet  of  tho  can^ 
may  be  the  startiu^-iKiiut.  In  must  cases  the  disease  is  easeiitiallj^ 
a  periostitis  and,  remembering:  this  characteristic,  its  special  and 
pertinacious  behavior  will  not  be  surprising-. 

Pt'ofjHosis,  AS  has  been  intiuiuteil,  is  tliat  recovery  will  be  slowi 
requiring  months.  Six  weeks  would  be  a  siitisfactory  period— ai 
months  not  infrequent.  Sonietitnes  j^elief  can  only  l>e  partial,  yet  It 
can  lie  absolute  and  complete.  The  pathoto;3:ical  conditions  aivso 
varied  that  the  expectation  of  cure  must  be  determined  by  the  («a< 
tares  of  each  case. 

Treatineni. — We  have  the  palliative  and  curative.  A  consider- 
able number  (if  persons  are  not  ^'reatly  disturbed  by  their  ladio'- 
mal  trouble;  another  portion  are  too  timid  to  submit  to  surgical 
proceiHlin^,  and  othei*s  an>  unwilling  to  spare  tho  time  which  fffec- 
tual  treatment  demands.  For  these  patients,  only  palliative  prch 
eedln>,'s  can  be  used,  inid  they  are  as  follows; 

To  keep  the  sac  empty  by  pressing"  on  it  with  the  tip  of  tlie  flngw 
from  above,  ihiwn,  and  backward,  so  ;is  to  forre  the  fluid,  if  imssiWtf. 
into  the  nose,  with  firm  slow  pivssui-o.  A  certaiu  knack  is  eft**!! 
acquired  by  the  patient  which  the  physician  cannot  imitate.  If 
the  fluid  must  be  liisgrorjijecl  on  the  eye,  the  handkerchief  must  1* 
in  hand  to  absorb  the  fluid  at  once  without  needless  rubbinj.'  o(  tl)« 
lids,  and  at  all  times  the  eye  should  be  g-ently  pressed,  and  not 
wiped.    The  sac  must  never  be  allowed  to  approach  distention. 

The  use  of  astringrent  drops  or  of  a  lotion  upon  the  lids,  or  occa 
sional  astringent  applications  to  the  palpebi*al  conjunctiva,  b,  9' 
Argent,  nitrat.,  gr.  ij.-v.  ad   s  i.,  as  this  surface  may  become  moi 
congested,  will  <!(>  ;Lrood  8er\*ice.     Moreover,  the  state  of  the  nas^ 
cavity  must  be  inspected,  and  duly  dealt  with.    Washing  out  t^ 
nostrils  with  warm  salt  water   by  a  syringe,  the  application 
depurating  and  astringent  fluids  by  an  atomizing  apparatus, 
by  the  blowing  of  powdei*s  into  the  nostrils,  in  the  manner  call- 
for  In  the  treatment  of  nasal  catarrh,  will    be  well  worth  doi, 
DobelVs  fonnula  is  widely  employed. 

3  Soda'  biboratis, 3  iv. 

Glycerini, 3  i 

Soda?  bicarbonatis, o  ss. 

Acid,  carbolici, 3&S. 

Aquu?, Jvl 
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•  powders,  among  many  which  may  be  chosen  are  the  foUow- 


Bismuthi  trisnitrat., 
Oum.  acacise, 
Pulv,  cubebae,       • 

Acid,  boracic  pulv.. 


q.8. 


iev  such  management,  some  persons  get  along  fairly  well 
e  aalisfietl.  Many  do  nothing-  moiv  than  keep  the  sac  empty, 
pect  when  they  g^'t  a  coryza  to  have  more  trotible — and  so 
o. 

"■  curative  treatment  involves  a  careful  discrimination  of  the 
•f  tlie  sac  and  duct,  and  the  suitable  adaptation  of  means. 
he  lachi^maJ  tumor  is  easily  emptied  into  the  nose— and  this 
i  that  the  case  is  i-ecent — external  applications  may  suffice. 
Idren  of  a  strumous  (juality  it  may  be  only  possible  to  use 
by  griving:  chloroform,  and  often  the  clcansingr  of  the  nostrils 
imcl's-hair  pencil,  and  the  use  of  cud  liver  oil,  iodide  of  iron, 
ill  brin^  about  i*ecovery.  Carefully  wipe  out  the  nostrils 
x>ttou  on  a  holder,  and  apply  vaseline  twice  daily,  and  a 
►n  of  nitrate  of  silver,  gr.  x.  ad  ;  i.,  twice  or  thrice  weekly, 
powdered  boracic  acid  once  daily. 

b  the  common  run  of  cases  call  for  trt^atment  of  stn<;1ure  of 
sal  duct.  Becker  uses  conical  probes  with  which  he  stretches 
nctum  and  canaliculus  and  reaches  the  duct.  The  pi*oceed- 
painful  and  ptrmjts  the  introduction  of  probes  of  only  mod- 
rize,  which  are  inade<iuate  in  many  instances. 
•  first  stop  is  to  slit  the  canaliculus,  which  Mr.  Bowman 
i  to  be  the  best  mode  of  approaching  the  sac.  My  preference 
the  lower  one.  I  also  choose  a  beaked  knife,  with  a  bhtde 
than  is  generally  used  (see  Fig.  121),  attached  to  a  long  and 
lut  malleable  shank.  Sometimes  a  narrow  blade  is  useful 
w).  (See  Fig.  ]22.)  For  a  case  of  no  long  duration  it  may 
dful  to  do  no  »nore  than  slit  the  canaliculus.  Tlie  surgeon, 
■ating  on  the  right  eye,  will  staml  behind  the  patient,  hold- 
0  head  against  his  own  body,  use  tlu*  left  hand  to  draw 
wer  lid  out  and  keep  it  tight,  and  insert  the  beak  of  tho 
perpendicularly  into  the  lower  punetum.  Sometimes  this 
tially  occluded.  Tlu-  point  of  a  pin  or  a  Bowman's  direc- 
;e  Fig.  123)  will  usually  open  it  for  the  tip  of  the  iristru- 
When  well  engageil,  bring  the  hand  to  the  horizontal 
n,  and  push  the  blade  with  cutting  edge  inclined  inward 
pward  into  the  sac  until  tiie  tip  is  felt  to  strike  the  lach- 
>;  keeping  tho  point  tU*mly  against  the  boue,  raise  tha 
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Stilling  recommended,  n.  larse  instrument  should  be  inserted, 
the  larger  end  of  Weber's  conical  probe  (see  Fig.  124),  and 

rward  the  probes  of  large  sizes.  Cases  must  be  dealt  with 
ording  to  the  calibre  which  is  normal  to  each,  and  the  fullest 

ible  expansion  obtained.    The  first  operation  may  perhaps  be 

le  under  an  anfesthetic,  and  often  two  or  three  days  will  elapse 
!ore  another  introduction  of  a  probe.  Meanwhile  the  canaliculus 
lUSt  not  be  allowed  to  close.  The  intraduclion  of  probes  is  always 
inful  and  cocaine  does  not  sem'e  any  useful  purpose,  no  matter 
what  method  employed.  Usually  the  proceeding  is  less  painful 
the  cure  progresses. 

The  probe  may  be  used  three  times  weekly,  and  be  left  in  place 

ten  to  thirty  minutes.    Pi'ogrcss  can,  in  some  cases,  be  made 

ly;  others  will  permit  only  a  gradual  increase.    The  amount 

reaction  after  probing  will  regulate  the  frequency  of  introduction 

id  the  rate  of  enlargement.     In  passing  the  proJ>e  carry  it  hori- 

latally  into  the  sac,  and  when  its  point  impinges  on  the  bony  wall, 

ig  it  to  a  perpendicular  and  attempt  to  follow  the  axis  of  the 
ict.    The  dirt^ction  is  downward,  outward,  and  hackwai-d,  toward 

wing  of  the  nostril     The  aim  must  be  to  get  behind  the  edge 

the  opening  into  the  superior  majuUa,  and  until  this  is  gained 
le  probe  must  be  handleJ  with  delicacy,  and  in  the  exercise  of  a 
lice  sense  of  touch.  Caution  at  this  point  is  indispensable,  and  a 
loderate  degree  of  it  will  avoid  making  a  false  passage.    After 

s  opening  is  gained,  the  probe  may  be  firmly  sent  down  until 

ivachos  tlie  nasiil  fossa.  It  should  be  left  in  place  for  ten  min- 
[titcs,  and  then   withdrawn.    Tliis  exploration  will  indicate  what 

d  of  stricture  we  have  in  hand,  and  what  instrument  will  best 
iil&t«  it. 

I  have,  during  many  years,  made  use  of  Theobald's  probes  (Fig. 
■^oKand  find  them  exceedingly  satisfactorj'.  They  go  up  to  large 
les,  No.  16  being  the  maximum.  Dr.  T.  has  advocated  the  use  of 
'ge  probes  in  a  pa  per  in  ^Ircft.  of  Ophth.yV\.y  and  in  Trans.  Am.  Oph. 
1879,  and  was  not  aware  that  Dr.  E.  Williams,  of  Cincinnati, 
■yself,  and  others  had,  for  many  years,  sought  to  secure  the  full- 
dilation  which  the  anatomical  and  pathological  conditions  make 
able.  Dr.  H.  W.  Williams,  of  Boston,  has  introduced  probes  with 
*>ulbous  tips  and  elastic  necks  (Fig.  126)  which,  while  stiff  enough  to 
^ndle  easily,  ^nd  tlieir  way  around  projecting  obstacles  or  thi-ough 
ijiuous  passages  better  than  stiaiglit  instruments.  I  have  often 
ad  occasion  to  be  pleased  with  their  qualities.  But  my  ultimate 
^■wrt  is  to  a  large  instrument,  smooth,  with  conical  point,  which 
■**ist  press  its  way  through  the  inflammatory  deposit — not  with 
Jolence,  but  with  some  force;  and  this  is  to  be  left  in  situ  from 
^  to  thirty  minutes,  but  not  long  if  its  pressure  be  ex.lTCvnfc\s 
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painful.  Making  haste  slowly  is  the  password  to  success 
these  cases,  but  I  am  convinced  that  the  gate  must  !>*'  o|»'n 
widely  and  made  to  stay  open,  to  get  full  relief.  Dr.  TheohaldV 
probes  are  of  the  following  sizes :  befrinning  with  the  diameter  (rf^ 
one  quarter  of  a  mUhmeVre,  advancing  by  increase  in  diameter  ofi 
one-quarter  of  a  millimetre  from  No.  1  to  16,  the  last  being  four 
millimetres  in  diameter.  I  have  found  them  so  well  contnved  llist 
I  have  adopted  them  almost  to  the  exclusion  of  all  others.  Thfl 
largest  sizea  are  now  made  of  aluminum  with  tho  advantage  ol 
lightness  and  greater  smoothness. 

As  th«  result  of  probing,  abatement  of  the  catarrhal  secretion  \ 
is  soon  manifest.    In  most  case,  nothing  more  than  probin?  and 
treatment  of  palpebral  conjunctivitis  is  nee<lful.    In  acertam  num.-. 
ber.  secretion  is  copious,  and  does  not  measurably  diminish, 
syringe  must  then  Ix;  employed  with  salt  and  watfir  2*  or  with | 
weak   solution  of  argent,  nitratis.  gr.  v.  ad  3  i.,  or  gr.  x.  ad 
Perforated  probes  have  been  devised  for  this  object,  but  a  sma 
hard-rubber  dental  syringe  can  be  readily  adapted  to  the  purp 
by  benditig  its  noz'/Aa  in  hot  wat^^r  bo  an  obtuse  angle.    After  tH 
probe  has  been  withdrawn,  the  syringe  may  be  used.    It  will 
require  protracte<I  employment. 

In  cases  where  pei-sonM  eaimot  spend  the  weeks  or  months  will 
the  surgeon  which  treatment  requires,  the  plan  may  be  adopted  ( 
putting  in  a  leaden  wire,  about  size  No.  fi  or  4  Bowman,  which  at 
lie  in  the  duct  with  its  upper  end  properly  bent  downward  and  dj 
waitl  at  the  inner  cantlms.     This  style  may  be  worn  as  in  old  tiroes ' 
Scarpa's  nail  was  worn,  for  two  months,  more  or  less,  and  it  ffilL 
then  be  found  to  have  brought  about  absorption  of  the  strictur^ 
It  excites  considerable  .secretion,  is  not  agreeable  to  wear,  bnt  aa- 
swei*s  fairly  well.     Gi-anulations  are  liable  to  spring  up  at  thf  en- 
trance into  the  sac,  and  when  the  style  is  taken  out,  the  opening 
soon  contracts  and  is  dinicult  to  find.  M 

I  have  another  suggestion  to  make  in  this  matter.  Some  caaM 
permit  dilatation  of  tlic  stricture  with  reasonable  rapidity  and  to  a 
satisfactory  degree,  but  tho  annoying  epiphora  does  not  stop,  a'l^ 
the  patient  does  not  find  the  pain  of  the  treatment  compensau-d 
^y  good  results.  It  must  be  remembered  that  there  may  be  an* 
other  stricture  at  the  bottom  of  the  duct  where  it  enters  the  nose* 
Heiv  I  have  many  times  found  a  nodular  projection  from  the  i»i^* 
of  the  canal,  or  a  decided  nan-owing  of  its  calibre.  To  overcoi*' 
this  stricture  the  common  probe  is  futile.  I  have  had  a  form  nu»^ 
wliich  is  a  repetition  of  a  very  old  instrument,  with  a  bulbous  tip  »** 
of  unusual  length  (see  Fig.  137).  It  i.s  carried  down  to  the  lower  e*' 
of  the  canal  in  the  ordinary  way,  and  then,  to  get  it  into  the  no^ 
the  flat  handle  must  be  rotated  towaixL  the  temple  so  as  to  turn  t-^ 
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olnt  l>ackward,  and  then  push  it  onward.    It  will  go  down  almost 
L  inch  farthei*,  and  it  may  so  far  penetrate  the  nostril  as  to  touch 
place  of  junction  of  the  hai'd  and  soft  palate.    Some  obstinate 
es  of  epiphora,  have  been  cured  by  ascertafnin;?  the  presence  of 
^hLs  hidden  stricture,  and   resorting  to  Uie  instrument  thus  de- 
Iscribeil.    In  cases  where  the  obstruction  at  the  bottom  is  osteoid,  I 
ive  use<i  a  narrow  gong^  with  a  cutting  end,  and  have  bored  a 
I  way  into  tlie  nose  (set*  Fig-.   128).     Afterwaixl   steady  probing  is 
I  needed  to  prevent  the  feturn  of  the  obstruction. 

I  have  found  Theobald's  probes  frc^iuently  able  to  cope  with  the 
\  cases  just  cited,  because  of  their  we!l-fashiontxl  tips  pnd  greater 
I  Icngrth.     But  they  deser\'e  special  notice,  and  the  probe  I  have  de- 
vised will  sometimes  be  necessar\*. 

Thi're  remains  another  class  of  eases  in  which  the  passa^  can- 
[not  be  restored  to  its  normal  state:   either  because  of  excessive 


""'^^^atfU'^ 
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ihickfninfr  of  the  lachrjnnal  sac,  or  the  duct  is  almost  occluded  by 
osteoid  growth,  and  is  practically  impermeable,  or  there  may  be 
caries.  The  older  writei-s  proposed  opening  into  the  nasal  fossa  by 
perforating  the  lachrymal  bone.  The  modern  ti-eatmont  is  the  ob- 
liWration  of  the  lachrymal  sac  and  duct.  This  is  done  by  dissect- 
ing out  the  hypertropliied  sac,  or  by  destroying  it  either  by  the 
vtual  or  potential  cautery.  Excision  of  the  sac  may  be  combined 
with  the  cauterj'.  After  dissecting  out  with  scissors  as  much 
of  the  sac  as  can  be  removed,  the  Paquelin  cautery  is  thrust 
into  the  duct.  Usually,  fuming  nitric  acid  is  the  agent  eujplnyed. 
The  sac  is  freely  exposed  by  an  incision  in  the  skin,  and  when  the 
bleeding  sto|>s,  a  bit  of  wood — the  untipped  end  of  a  match — with 
*otne  fibres  of  cotton  on  it,  is  charged  with  it  and  fn^ely  applied  to 
tl»  mucous  surface.  Care  must  be  taken  t-o  prot.ect  the  eye,  and 
the  ftlgres  of  the  wound  must  be  held  asunder  by  sharp  hooks.  This 
operation  has  been  done  by  Dr.  Agncw  through  an  incision  upon 
the  mucous  side  of  the  sac,  with  simultaneous  division  of  the  canal- 
•culi,and  he  reports  good  results.  I  have  not  followed  his  method; 
*^d  ulthough,  as  commonly  performed,  a  scar  is  left  upon  the  skin, 
Have  not  found  it  a  conspicuous  thing  or  a  deformity.  Still  an- 
^Aher  mode  of  destroying  the  sac  is  by  piitting  into  it  pieces  of 
nitrate  of  silver.     They  cause  pixilonged  pain,  and  are  less  effeclual 
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than  tlie  Paquelin  or  the  nitric  aciJ.  After  cautcrixalion 
sac  is  stuffed  with  lint,  and  cold  watur  dressings  applied.  Itti 
take  two  or  three  weeks  for  tlie  wound  to  close  by  graniilatio 
When  the  cavity  is  obliterated,  the  success  which  follows  in  relie 
inja:  the  epiphora,  depends  on  the  fact  that  there  is  no  longer 
irritation  in  the  sac  to  stimulate  a  superabundant  flow.  The 
struction  of  the  excretory  pasaa^  causes  no  inconvenience,  cxee 
when  some  special  occasion  Tor  weeping  arises,  such  as  keen  wiD 
or  mental  emotion.  In  fact,  liowover,  it  is  not  easy  to  perfect^ 
obliterate  the  sue  and  duct,  and  hence  this  treatment  does  notgi 
uniform  results;  but  it  is  a  great  amelioration  of  the  pre\*iouscoi 
dition.  In  very  yoim^  childi\»n  a  probe  may  be  passed  by  the  he 
of  chloroform.  I  have  seen  laehrj'mal  abscess  with  stricture,  o 
both  Hides,  in  a  child  six  months  old^  and  treate<l  it  successfully!] 
the  usual  method.  I  have  sometimes  instructed  a  patient  to  ua 
tbe  probe  for  himself,  when  he  had  reached  the  proper  size,  tui 
simply  neiMled  to  maintain  tlie  enlargement. 

Added  to  the  above  sug-gestions  for  local  treatment,  the  poss 
bility  of  syphilitic  infection  must  be  borne  in  mind  a!»d  the  suilabl 
medical  treatment  adopted.  In  late  tertiary'  fonus  I  have  founi 
thin  condition.  The  iodide  of  potassium  and  cori-osive  sublimaU 
will  do  the  same  service  as  in  any  case  of  specific  [wriosteal  iiiflam 
ination.  In  all  cases  where  nasal  catarrh  shows  decided  symptoma^ 
this  must  receive  attention. 


pHi.ROMdNous  Inflammation  of  the  Lackrtmal  Sac, 


This  takes  place  as  an  inridi-nt  dunn^r  the  progress  of  a  chi 
dacryocystitis.  The  attack  is  always  painful,  may  iw  nsheprf 
by  a  chill,  and  varies  greatly  in  severity.  Swelling',  teudenica 
and  hardening  of  the  sac  are  always  present,  while  sornetiines  the 
lids  become  puffy,  especially  the  lower  lid  along  the  furrow  whiiki' 
lies  below  it  and  in  a  few  cases  the  ce<lema  of  surrounding  p-irt-sbaS 
simulated  severe  orbital  cellulitis.  Even  though  the  swelling^ 
small  and  circumscribed,  the  patient  conmionly  suffers  much  |wiDt 
and  the  reason  is  the  same  as  iu  the  case  of  any  subi>erioisleal  iO' 
flammation,  viz.,  the  effusions  are  compressed  by  dense  membran** 
and  the  nei'ves  are  numerous. 

Treaimvnt.~At  is  rarely  of  any  use  to  do  anything  else  than  to 
make  an  incision  into  the  sac.  If  the  case  be  seen  early,  this  nmj 
be  done  b^' way  of  the  canaliculus  and  slitting  freely  the  sides 
the  sac,  thus  preparing  for  the  probe  at  a  future  perictd,  wli^l 
treatment  of  the  original  stricture  shall  be  in  order.  But  if  rouf 
swelling  have  taken  place,  the  knife  should  be  put  perpendicular!, 
upon  the  skin  over  the  m\dd\e  ol  \ihe  sswi  a.Tvdi  XXmi.^  VKv<iw«h  \i  W 


TSBASBSOP  THE  LACHRYMAL  APPARATUS. 


SOS 


>oiie,  and  then  with  one  sweep  c^nrn,-  the  incision  down  for  half 
Ich,  more  or  less,  accoitling  to  the  extent  of  the  tumor.  The 
surj^ry  is  an  early  and  a  free  incision.  By  doinpr  this  the  oc- 
ence  of  fistula  is  almost  certain  to  bo  avoideil,  while  it  is  very 
y  to  be  the  disagreeable  consequence  of  permitting  the  abscess 
break  of  itself."  After  opening  the  abscess,  wai'ju  water  dresa- 
land  poultices  will  be  applied  until  the  attack  subsides.  The 
will  be  kept  open  by  a  bit  of  lint. 

it  is  not  denied  that  sonietitnes,  when  phleg-nionous  inflaninia- 
be^ns,  resolution  may  occur  and  this  is  beat  jiroraoted  by  the 
tinuous  use  of  hot  poultices,  of  whicb  the  ground  slippery  elm 
Icis  the  most  eli;?ihle. 

Frynuil  fiatula  is  occasioned  by  the  imperfect  healinj^  of  an 
and  implies  the  existence  of  a  permanent  stricture.     This 
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ni  IB  not  seen  as  frequently  as  once  it  was,  nor  do  lachr^'mal 
CLvs  often  attain  the  extremity  which  the  older  writers  describe, 
iur^'ical  aid  is  better  and  more  ready  to  be  instituted  than  in 
older  day.  Hence,  a  bad  case  of  caries  or  of  fistula  does  not 
n  get  an  opportunity  for  development.  It  is  needless  to  describe 
coDditiou — it  declares  itself;  and  if  dead  bone  be  present,  the 
bcvill  soon  discover  it,  if  tlie  foul  odor  and  discharge  do  not 
Fig".  129  shows  a  case  of  lachrymal  abscess  and  fistula 
|the   regressive  period.     The   fistulous  opening  afterward 
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closed  spontaneously,  while  the  stricture  was  at  a  later 
divided  and  treated  hy  probes. 

For  a  bad  case,  cleansing-  by  the  syi-ing-e  throug-h  the  fls 
may  somet  imps  be  proper,  toother  with  attempts  to  restore 
calibre  of  the  duct.     If  there  be  dea4  l>one,  tiiis  may  be  left 
gradual  elimmation  or  bo  removed  by  a  small  gouge.     For 
cases  destruction  of  the  sac.  will  generally  be  a  necessity.     In  , 
eraU  it  Is  belter  for  the  great  majority,  to  slit  the  canaliculus; 
deal  with  thera  as  if  there  were  no  fistula.    So  soon  as  a  rout*  < 
be  established  for  the  st-civtions  to  make  1  heir  way  into  the  nosb 
the  fistula  will  heal.     In  case  it  prove  sluggish,  the  process  of 
sure  may  be  hastened  by  stimulating  it  with  a  pointed  crayon 
nitra1*i  of  silver  (Squibb's  caustic  points).      Cure  of  the  strict^ 
carries  with  it  cure  of  the  fistula.    If  the  stricture  be  incupali 
the  obliteration  of  the  sac  is  the  alternative,  in  the  manner  al 
described. 

It  may  be  remarked,  in  summing  up  the  whole  matter  of  lacb- 
rymal  troubles,  that  the  larger  number  may  be  complet-ely  cur 
another  proportion  are  relieved  of  special  annoyance,  and  the 
mainder  gain  some  benefit,  but  still  have  trouble.  That  a  perfei 
cure  should  always  ensue,  it  would  btt  unreasonable  to  expect;  thai" 
palliation  is  better  than  no  relief,  is  evident,  while  patient  coniinQ- 
ance  and  careful  discrimination  of  the  precise  lesion,  are  indispens* 
able  to  success.  Moreover,  in  no  cases  more  than  these,  is  the  tflctilf 
addi*ess  of  the  surgeon  an  element  of  value  to  win  conBdeticeaml 
spare  needless  pain,  and  thereby  contribute  to  success. 

A  case  reported  by  Dr.  Bull  {Am.  Jour.  Med.  Set.,  July,  18S0)i> 
worth  n^memhoring,  where  curies  of  the  ethmoid  bone  cauftpd  & 
pre-Iachrymal  abscess,  and  on  opening  it  the  lachrymal  sac  was  not 
Involved,  nor  its  cavit\'  entered.  In  such  cases  there  will  be  do 
epiphora.  Treatment  will  simply  be  to  provide  for  the  escape  ftf 
the  discharge  by  washing  out  the  cavity  with  antiseptic  and  sUghtl^ 
stimulating  solutiuiut. 

Leptolhrix  iav.hnjvniUs  sometimes  makes  its  home  in  the  canal- 
iculi,  especially  in  the  inferior.  The  symptoms  are  slight  inflam- 
mation and  swelling  about  the  punctum,  suggesting  a  stye,  and  at 
the  orifice  a  stringy  mucoidal  pus  presents  and  can  be  squeezed  out. 
There  is  swelling  of  the  caruncle  and  semilunar  fold  and  persistant 
annoying  "angular"  conjunctivitis.  The  somewhat  tenacious  sfr 
crctton  can  be  seen  issuing  from  thu  puncta  spontaneously;  tlie 
apertures  will  be  widely  open  and  a  sucking  or  pumping  motion 
may  perhaps  be  noticed.  The  secretion  collects  in  flakes  and  sniall 
masses  and  beginning  at  the  inner  angle  spreads  over  all  the  in- 
ferior cid-<le-sac.  While  on  the  one  hand  the  mistake  may  be  m^^^ 
of  regarding  the  condition  as  simply  a  hordeolum,  on  the  other  tlie 
case  may  be  cousidered.  amv\d  dacx^yoc^^UvSa,  'tXisx^i  ^K^VNsfcxsa^i**" 
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fof  the  sac,  and  the  chronic  character  of  the  trouble  excludes 
^agnosis  of  a  stye.  Tlie  condition  is  somewhat  rare,  but  occa- 
Uy  appears.  A  very  precise  and  ample  description  of  it  was 
by  Von  Graefe'  in  1854,  and  again  in  lS5j.  By  pressure  a 
yellow  substance  is  broug-ht  out,  but  the  swelling  may  not 
»Iy  disappear,  because  a  number  of  small  calcareous  granules 
remain.  Microscopical  examination  shows  a  bacillary  micro- 
liam,  a  fungiis  with  jointed  threads  and  spores,  akin  to  tlie 
bhrix  buccalis  which  is  found  on  the  tartar  of  teeth  and  has 
property  of  secreting  lime  salts.  See  Fostei-'s  "Encj-clopaedic 
»\  Dictionary,"  Vol.  111.,  1892.  Treatment  consists  in  slitting 
analicuUis  to  expose  the  cavity,  emptying  it,  and  applying  a 
gn  of  nitrate  of  silver  gr.  v.-x.  ad  3  i.  for  a  day  or  two,  and 
Kvreak  antiseptic  solution  as  a  loiioa.  So  soon  as  the  fungous 
Cter  of  the  trouble  is  pei*ceived,  treatment  will  be  readily  un- 
3od.  A  point  to  ho  noted  is  that  only  one  eye  is  afTected. 
ccessive  lachrymation  is  caused  sometimes  by  undue  secretion 
Eirs  unassociatcd  with  disease  of  the  excretory  apparatus. 
s  by  far  more  rare  than  the  conditions  above  described,  ITie 
ora  is  not  constant,  but  appears  when  cold  winds  or  similar 
tion  stimulates' great  conjunctival  secretion.  It  may  give  no 
ranee  in  summer  or  within  the  house,  and  bo  extremely  trouble- 

then  facing  a  cold  wintry  wind.  There  may  not  bo  very 
congestion  of  the  ocular  or  of  the  tarsal  conjunctiva.  There 
e  no  swelling  of  the  caruncle  as  uniformly  attends  catarrh  of 
M,  nor  pouting  of  the  puncta,  nor  can  anj'  Huid  be  expressed 
the  sac.  The  sedative  elfect  of  cocaine  temporarily  stops  the 
iraoce,  and  if  the  upper  lid  bo  everted  so  far  as  the  oul -do-sac 
ktimes  needing  a  forceps  for  the  purpose  and  the  aid  of  cocaine) 
d  of  swollen  conjunctiva  will  bo  found  in  or  near  the  fornix 
ying  the  etdarged  and  irritated  glands  of  Krause,  the  isolated 
jrmal  follicles  which  are  the  source  ot  the  hypersecretion. 
lOftis  is  include<l  in  the  above  description,  and  treatment 
its  in  applying  solution  argent,  nitrat,  gr.  r.  ad  I  i.  to  the  site 
J  trouble  twice  weekly,  or  perhaps  the  more  heroic  method  of 
Upucbing  with  the  actual  cautery  (Paquelin  ora  small  gal- 
^itery)  will  be  admissible  and  more  prompt.  Nasal  cataiTh 
TO  duly  remembered.  Extirpation  of  the  lachrj'mal  gland  is 
ely  to  be  thoutrht  of,  although  it  was  once  practised  by  Mr. 
ence.  This  gland  is  not  the  soui*ce  of  the  trouble,  but  the 
lep  ones  referred  to  In  the  fornix. 

k  Arcbiv  f .  OpbChal.,  m,  1,  AUtb- 1 ,  S.  281,  also  Bd,  U.,  Abtb,  1,  S.  334. 
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THE  CONJUNCTIVA. 


Anafomtf  and  Physiology. — The  membrane  pi*esents  forconi 
eration  its  tarsal  portion,  llio  fornix  or  sinus,  ami  the  ocular  pa 
tion.  The  tarsiil  or  palpebral  part  is  closely  and  smoothly  adher 
to  the  tarsi,  and  permits  the  Meibomian  follicles  to  be  seen  throug 
it.  It  has  a  faintly  yellow  color  and  a  few  vessels.  The  fornix,) 
sinus,  or  cul-de-sac,  or  fold  of  transition.  Is  very  loosely  att 
to  the  parts  beneath,  and  slips  freely  back  and  foi*th;  it  has  ntnTir^j 
ous  folds,  is  of  a  turbid  dark  color,  and  lias  many  glands, 
deptli  of  the  fornix  varies  according  to  a^  and  individual  peculi) 
itics.  Sometimes  the  whole  of  the  superior,  fornix  can  be  exp 
to  new,  by  everting  the  lid,  and  often  no  elTort  \<h\\  display  it 
inferior  fornix  can  always  be  fully  seen.  The  ocular  conjunctin^ 
lies  smoothly  upon  the  globe,  but  is  loosely  attached,  and  can 
moved  back  and  forth  by  pulling:  upon  the  lids.  At  the  outcrran 
thus  the  conjunctival  sinus  is  deep,  t^pecially  toward  tho  lachrrmt 
^land;  at  the  inner  canthus,  on  the  contrarj,  the  sinus,  or  (or 
is  shallow  both  above  and  below.  At  the  inner  end  of  the  palpe*J 
bral  slit  we  have  the  con^ries  of  glandular  follicIcA,  called  lheca^| 
uncle,  and  between  it  and  the  margin  of  the  cornea  is  a  slight  fohl 
of  the  membrane  running  neai-ly  vertically,  yet  somowliat  crest-en- 
tic.  called  llie  plica  Remilunarls.  It  is  bound  rather  firmly  to  tlw 
parts  iK'neatli,  and  is  the  analogue  of  the  thiiHi  eyelid  of  sowp 
animals,  and  in  them  it  often  contains  a  plat«  of  cartila^*. 

The  cftmnrulrt  lachrytmilis  is  an  isolated  and  modified  pn; 
of  skm  tissue  covered  by  epithelmni, containing'  Mne  hairs  with  ■  ' 
tributary  follicles,  and  modified  sweat  Klant's  iH'sembling"  the  gland* 
of  Moll.     It  also  contains  connective  tissue  and  a  little  adiposo  >  '- 
liitnnee;  it  is  dense  an<l  llrni  and  of  a  pale  red  color.     Both  it  ami 
M'inilunar  fold  are  connected  by  fibrous  tissue  to  the  subjateut 
Btrtietures  and  in  the  movement  of  the  eyeball  inwaixl,  they  are 
drawn  Inward  with  the  action  of  the  rectus  internus  muscle.    Th» 
relntiiui  is  t(K>  ofteu  made  unpleasantly  obvious  by  the  sinking' 
which  occurs  after  tenotomy  for  converg-ing  strabismus. 

llie  dilTerent  portions  of  the  conjunctiva  vai^'  in  stnicture.    The 
i-arsal  part  seems  on  casual  inspection  to  bo  perfectly  smooth,  but 
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tely  cxamino<i,  it  Is  fouud  to  have  a  slightly  volvety  surface,  and 

1  is  produced  by  nuiuerous  fine  errooves  and  pits  which  rcticuhU* 

ejyularly,  aud   constitute   so-called    papillcc.      The   papillae  aro 

er  near  the  orbital   ed^  of  each  tarsus.    Their  distribution 

;  quite  irregular.    Tliey  arc  covered  by  epitbeUuiii  whose  super- 

tial  layer  is  cylindric  and  the  deep  layer  flat.    As  the  epithelium 

^es  into  the   depivssions    between   the   papillae,  it  is  in  several 

^ers  and  distinctly  cyhndric.    These  depivssions  artt  irregular 

|id  complex  in  fonn.    There  is  a  layer  of  fibrous  tissue  beneath 

(rich  in  elastic  flbresand  closely  adherent  to  the  substancd  of 

tarsus,    lu  the  meshes  of  the  Kbres  isdiJfusc  lymphoid  (ade- 

j^d)  infiltration  which  grows  more  abundant  toward  the  orbital 

brtioQ.    Lymphoid  tissue  is  gathered  into  distinct  masses  (Henle) 

Dd  called   lymphoid   foilichvs,  and  is  normal    in    many   domestic 

Diinals,  and  whether  their  occurrence  in  man  is  lo  be  counted 

armal  or  pathological  is  a  subject  of  dispute.    It  is  admitted  that 

hty  do  not  appear  in  tlie  young.    That  they  may,  when  in  raoder- 

quantity,  be  considered  normal  in  man,  seems  to  be  the  best 

nion.    This  question  Las  a  bearing  upon  the  pathology  of  tra- 

iihoma.    When  the  grooves  and  furrows  of  the  tarsal  conjunctiva 

I  vtTv  deep  and  intricate,  tliey  form  crypts  and  foUiclt'S  lined  by 

pitheliuin  and  may  thus  take  on  the  appearance  of  glands.     If 

beir orifices  at  the  free  surface  become  occluded,  they  may  resemble 

purtietis  glands.     In  young  subjects  the  reticulations  and  furrows 

» oob  exist. 

The  orbital  part  of  the  conjunctiva,  the  sinus  or  fornix,  is  loose 
ad  plicated,  and  both  variable  in  extent  and  imperfectly  defined  in 
oils,  except  at  the  tarsal  side.  Its  tuniea  propria  contains  abun- 
ance  of  elastic  libres.  Its  <*pitheliHin  is  in  many  layers,  the  sur- 
l>ce  cells  are  cylindric,  those  beneath  ai*c  rounded  and  there  are 
•  few  of  the  depressions  described  as  present  on  the  tarsal  por- 
pon.  The  only  glands  are  the  acino-tubular  of  Krause  near  the 
•I'  edge  of  the  tarsi,  and  thei*  is  no  lymphoid  or  adenoid  sub- 
Qce.  There  is  au  abundant  and  loose  submucous  tissue. 
The  ocular  part  of  the  conjunctiva  has  a  flat  epithelium  in 
serous  lasers  and  in  this  re.sitect  resembles  that  of  the  cornea, 
be  tunica  propria  has  no  papillae  and  contains  among  its  fibres 
my  leucocytes.  At  the  margin  of  the  cornea  the  conjunctiva 
comes  closely  united  to  the  subjacent  structure  and  its  epithelium 
is  more  dense.  Tliis  part  is  known  as  the  liinhus  comece,  and  tt 
is  about  2  mm.  wide,  but  varies.  The  subconjunctival  connective 
tissue  is  loose  and  elastic,  although  the  membrane  is  held  smoothly 
(plaw,  and  especially  by  fibres  which  run  into  it  from  the  inser- 
pna  of  the  recti  muscles. 
The  blood-vessels  arc  very  numerous  in  the  region  of  the  limbus, 
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about  the  carunclo,  ami  in  jiortions  of  the  tarsal  conjunctiva.! 
cially  at  the  outer  and  inner  ang^les.    Tlie  large  veins  of  the  i 
portion  are  to  be  noticed,  especially  those  which  go  to  the  niuscuU 
twijETS  and  empty  into  the  ciliary  body. 

The  sensitive  nerves  of  the  ronjuuctiva  are  numerous,  and  con 
troni  the  fifth  pair.  They  form  a  special  meshwork  about  tin 
limbus,  and  in  the  tarsal  portion  special  l-actile  ImmUos  have 
described  by  Ki-ause.  For  this  reason  the  presence  of  a  foreig 
body  beneath  the  lid  is  so  intolerable,  and  reflex  action  betwetaitbe 
orbicularis  and  the  conjuncti\'a  so  prompt. 

Tlie  function  of  the  conjunctiva  is  to  act  as  a  lubricating  sur- 
face and  in  this  it  resembles  the  serous  membranes.  The  fltijd 
for  ordinary  needs  comes  by  transudation  from  its  vessels  and  glands 
and  no  demand  is  made  upon  the  lachrymal  gland  except  mider 
special  circumstances. 

The  evei*sion  of  the  upper  lid  may  be  most  easily  effected  in  the 
following'  way:  The  patient  sits  facing  the  operator, holds  hisliead 
erect  and  looks  at  his  lap,  or  the  tloor.  Place  the  left  thumb  cm  the 
brow  with  its  tip  at  the  upper  ed^e  of  the  tarsus,  while  tlie  otLi'r 
finders  rest  on  tlie  foruhead :  g-ontly  press  down  the  skin  and  with 
tlie  other  hand  seize  the  border  of  the  lid  aud  bend  il  ovur  lb? 
thumb  nail  as  one  wouUl  fold  a  piece  of  paper.  When  a  paticDt 
offers  no  resistance  one  may  turn  the  lid  readily  upon  a  pencil  or  a 
probe  laid  transvcrselj-  across  its  orbital  portion,  but  the  tliumb 
gives  ai<l  in  forcing  down  the  brow  and  skin  and  after  eversuon 
helps  to  extrude  the  fornix  to  view.  A  fuller  exposure  of  the  fornix 
is  gained  by  pressing  the  eyeball  backwaixl  throngh  the  lower  lid 
as  the  cornea  turns  down  and  the  cversion  is  maintained.  As  the 
globe  is  pushed  backward  the  folds  evert  beautifully.  If  the  lid 
be  very  short  or  swollen,  or  the  patient  rebellious,  place  one  ibuiob 
at  the  upper  edge  of  the  tarsus,  cover  the  tip  of  the  other  willu 
bit  of  muslin  and  pressing  against  thi;  lid  border  push  itupand 
over — one  thumb  aids  the  other.  Thenmslin  prevents  slipping  and 
the  upper  thumb  catches  the  tarsal  edge.  For  young  childi-en  who 
make  great  resistance,  lay  them  on  the  back  in  the  mother's  lap 
with  the  head  between  the  operator's  knees.  Use  the  point  ot  the 
forefinger  as  a  fulcrum  and  with  the  other  pull  the  lid  over  it  A 
bit  of  muslin  will  often  be  of  service.  It  may  be  necessary  to  use 
an  anaesthetic,  Eversion  of  the  inferior  cul-de-sac  is  usually  ea(>y, 
but  its  complete  exposure  is  secured  by  first  having  the  patient  look 
far  down,  then  with  the  finger  depress  the  tarsal  edge  and  finally 
bid  the  patient  look  up— the  cnl-de-sac  at  once  rolls  out. 

Diseases  op  thk  Conjunctiva. 

According  to  Cohn's  tables,  Zyy<  of  th(*  diseases  of  the  eye  i 
furnished  by  the  conjunctiva,  and    '  I  all  an*  inflame 
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ir>-.  The  phases  of  conjunctivitis  are  various,  and  numerous  sub- 
ivisions  can  he  made  according-  to  the  principles  used  in  classiflca- 
lon.  It  is  better  to  do  this  so  far  as  possible  accoi-ding  to  the 
<itholo;;iral  types  prtisented.  The  general  features  of  conjunctivi- 
is  {stpidesmifis)  are  redness,  oedematous  swelling  both  in  and  bo- 
ipalh  the  membrane,  increase  of  secretion,  which  will  consist  of 
Usirs,  serum,  inueiis,  eastKiir  epitlieliiiiti,  and  a  greater  or  less 
,mount  of  pus  cells;  then^  may  be  coa^ulalile  exudaliou  upon  or  in 
Ibe  membrane;  the  lymplioid  elements  will  be  increased  both  in 
size  and  quantity,  the  papillary  structure  may  be  hypertrophied. 

It  may  be  said  that  congestion  and  undue  and  abnormal  secre- 
tion always  exist  in  this  inflammation  and  on  the  latter  character- 
tslic  particular  stress  must  be  laid.  It  is  also  to  be  enipliasized, 
that  in  general  the  secretions  of  conjunctivitis  are  contag-ious.  For 
tJif  milder  forms  this  is  uieasurably  true,  while  in  acute  and  florid 
trpi's  the  contagiousness  is  extreme  and  the  effect  liable  to  be 
severe.  In  certain  cases,  viz.,  in  most  of  the  purulent  and  plastic 
types,  tlie  contagious  element  is  a  micrococcus  of  a  distinct  char- 
acter. Communicability  resides  not  only  m  the  secretions,  but  in 
some  forms,  seems  to  pi^rvade  the  atmosphere,  giving'  rise  to  endemic 
inthiimiations  in  asylums,  homes,  and  hospitals,  and  in  them  the 
disi'ase  is  prone  to  exhibit  or  degenerate  into  various  pathological 
ptuisfs  grouped  under  the  name  of  granular  conjunctivitis. 

We  may  make  the  following  subdivismns:  1st  hypencmia  of  the 
conjunctiva;  '2d, conjunc.  simplex  or  catarrhalis;  3d,conj.  purulenta 
orblennorrhoica;  4th,  conj.  crouposa;  5th,  conj.  diphtheritica;  6th, 
conj.  gi-anulosa;  Tth,  conj.  phlyctenulosju  To  thest*  inflammatory 
types  we  add,  8th,  xei*oma;  J)th,  lymphangiomata;  lotli,  hemor- 
tfaage;  11th,  wounds  and  burns;  12th,  tumors  and  ulcerations; 
13th,  subconjunctival  emphystima. 

CONJVNCTIVmS, 

Ist  Hyperceviia  palpebralis  is  frcciucnt,  may  be  acute  or 
chronic,  and  is  usu.'illy  symptomatic.  Mere  hypera^mia  of  the  ocu- 
Iwpart  of  the  membrane  is  rare  and  apt  to  be  traumatic.  Yet 
tbeiy  are  pei*Kons  who  get  a  mild  attack  of  this  sort  for  which  they 
•>pply  a  cold  compress  at  night  and  Ilnd  their  eyes  quite  well  in  the 
nmniing.  They  are  usually  affected  with  nasal  catarrh.  Hyi>er- 
snua  of  the  tarsal  conjunctiva  is  not  seldom  incorrectly  called 
lUlar  conjunctivitis,  becau.se  the  surface  maybe  slightly  more 

ety  than  usual.  The  outer  and  inner  angles  always  show  the 
deepest  congestion,  while  along  the  middle  of  the  tarsus  the  vessels, 
fcothlhe  large  and  fine,  give  a  di'Cidedlj'  pink  hue  to  the  usually 
.vellowish-plnk  sui-face.  There  is  commonly  only  a  trilling  increase 
of  secretion,  atmost  no  incrense  of  thickness,  and  the  pa\n\\aty  ftVvvkiCr 
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ture  is  developed  no  more  than  may  be  compared  to  the  siirf; 
flne  emery  paper,  and  the  transparency  is  not  lost.  Complain 
made  of  dryness,  of  Kiniirting*,  pricking",  or  grritty  sen&ations: 
haps  the  lids  eannut  be  kept  fuily  open,  there  may  be  some  pho 
phobia.  The  symptoms  are  worse  at  nig-ht  and  are  aggravated 
iise  of  the  eyes.  The  most  annoying*  cases  of  this  kind  are  thi 
which  are  canse<l  by  various  forins  i»f  eye  strain.  \Vli!it<^ver  mah 
vision  diflicult,  excites  this  hypei*iemia.  We  see  it  in  those  who 
their  eyes  to  excess,  for  long:  hours,  or  late  at  ni^'ht,  in  those  i 
have  wept  extremely ;  in  those  who  have  errors  of  refraction,  sui 
as  beginning'  myopia,  or  hypei-opia,  or  astig'matismr  or  anisomctrop 
or  spasm  of  accommodation,  or  beginning  presbyopia;  in  those  w 
suffer  from  fatig-ue  of  the  niot^r  muscles  (muscular  asthenopia 
various  types).  We  s<*e  it  with  faint  opacity  of  the  middle  of  1 
cornea,  with  incipient  catanict,  or  diffused  haziness  of  the  ^ilreoi 
It  accompanies  chronic  ophthalmia  tarsi,  which  is  itself  often  ofM 
sioned  by  refractive  or  muscular  errors.  It-is  often  coincident  wt 
chronic  nasal  catarrh,  and  if  this  develop  at  times  into  acute  acting 
as  *'hay  fever"  or  "i-ose  cold,"  etc.,  the  palpebral  hj-penemia  coi 
respondirigly  inereasi^s  and  may  grt)w  to  active  conjunctivitft 
Those  who  work  in  dust,  .such  as  mdlere  or  street  sweejiei-s,  tflC 
naturally  have  this  condition,  and  it  always  attends  the  lodg 
of  a  foreign  body  under  the  lid.  Theix*  is  a  chronic  type  of  Mwdi 
ease  found  chieHy  in  old  persons  whose  eyelids  are  baggy  antlvrb 
may  have  ectropium.  It  always  co-exists  with  catan-h  of  the  lad 
r>-mal  sac  and  stricture  of  the  nasal  duct.  Among  all  these  so 
jects  those  who  compUiin  niost  will  be  the  asthenopic  pei'sons.a 
the  more  excitable  they  are,  the  more  will  they  emphasize  thi 
troubles. 

Treatment. — The  important  point  is  to  ascertain  and  rem* 
the  cause.     It  may  disappear  upon  receiving  suitable  glasses  ft 
refractive  or  muscular  errors,  upon  the  removal  of  a  foreign  bod 
upon  the  subsidence  of  a  stye,  the  removal  of  a  cyst  of  the  tarsi 
or  the  cure  of  nasal  catarrh.    ConcurK'ntly  with  the  proceeding! 
Iiinltxt  at,  direct  n?medies  may  be  called  for  which  will  be  botij 
soothing  and  mildly  stinmlating.    Weak  solutions  of  common  sal 
half  a  tojuspoonful  in  a  pint  of  water,  the  addition  of  a  few  dropsol 
brandy  to  a  tumbler  of  water,  or  as  the  fashion  now  is,  of  "  Pont^ 
extract**  (fl.  extr.  hamainelis)  in  quantity  varying  from  a  few  dnfl 
to  a  teaspoonful  in   a  ^rlass  of  water,  are  in  popular  use.    tS 
cold  douche  from  a  One  rose  jet  aiTanged  as  may  be  convenient,  Oj 
spray  of  cold  water  from  a  double-bulb  sjiray  apj>aratus,  are  o 
gT*ateful  and  to  it  the  addition  of  a  few  drops  of  bay  rum  gv 
more  etHcacy.    Some  of  the  usual  prescriptions  are  as  follows: 
Soda3  biboratis  pulv.,  3i.;  aquie  campli*,  ^vi.     9  Acidi  borici. 
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iqniB,  f  vL  $  Zinci  sulph.,  lerr.  ij. ;  aquae,  z  iv.  B  Fl.  ext,  opii.,  3  ij. ; 
luae,  3  iv.  ITit-se  mixtun^s  are  to  be  di*oppcd  between  tlie  lids  by 
dropper  or  may  be  put  into  an  eye  cup  which  is  to  be  held  to  the 
«ye  and  the  lids  beiii^  opened,  the.  fluid  remains  for  half  a  minute 
or  more  in  contact  with  the  globe.  Afterward  it  may  be  applied 
Tiy  a  compress  to  the  outer  surface  of  thelitis  for  ten  minutes.  Such 
applications  are  made  morning  and  evening:,  or  at  such  times  as  the 
patient  prefers. 

U  such  measures  tio  not  remove  the  irritation,  applications 
directly  to  the  t^i^rsul  surface  will  be  in  order,  and  the  suryeon 
must  evert  tlie  lids.  For  this  purpose  a  solution  of  nitrate  of 
sflrer,  fp*.  ss.-ij.  to  water  31.  or  in  chronic  cases,  tannm,  gr.  x., 
yiycerin,  3  i.,  op  a  smooth  crystal  of  alum  may  he  einpoyed  every 
wrond  or  tliird  day.  It  is  sometimes  useful  to  apply  to  the  tarsal 
bonier  at  nijjrht  a  weak  mercurial  ointment,  such  as,  IJ  hydrarg. 
udd.  flav.,  g-r.  ij.;  vaselini,  3i.;  or  U  Unjjruenti  citrini,  g:r.  ij.;  vaae- 
Imi.  Z  i. ;  vel  cosmolini,  3  i.,  in  lieu  of  the  "  touching  "  of  the  lids  and 
flflen  in  connection  with  some  of  the  above-named  collyria.  The 
Bixture  of  borax  and  camphor  water  is  most  fi-e(|uent  and  is  widely 
known.  Solution  of  tannin  in  glycerin,  gr.  xx.  ad  3  i-,  uiay  be  ap- 
plied by  a  spray  apparatus  (Agnew). 

2.  Conjunct ivit is  siinjiltix  vel  catarrhalis. — It  is  necessary-  to 
allow  considerable  latitude  to  the  deltnltion  of  this  inflammation^ 
Iwcause  we  meet  it  in  various  degree  and  phases.  One  might  make 
of  it  three  subdi\*isions,  viz.,  C.  Simplex,  C.  CEdcmatosa  and  C. 
Oatarrhalis.  The  first  is  attended  by  little  swelling  and  presents 
chiffly  hypeni^mia.  Tlio  second  is  not  fretjuent  and  exliibils  little 
Twlness,  b\it  abundant  serous  effusion  in  and  beneath  the  conjunc- 
tiva and  in  the  lids-  It  occurs  in  young  subjects  of  delicate  and 
lymphatic  habit,  is  not  rnucli  painful  ami  there  is  little  sticky  secre- 
tion  The  membrane  shows  little  vascuhirity  and  the  prevailing 
tone  of  color  is  a  tawny  yellow.  This  occura  idiopathically,  while 
pwcisely  similar  conditions  accompany  some  cases  of  periostitis 
and  other  orbital  inflammations.  The  third  is  the  typical  and  usual 
form  of  catarrhal  conjunctivitis  and  has  the  following  appearances. 
Increase  of  vasciUax'ity  both  palpebral  and  ocular;  on  the  globe 
the  mesh-work  of  vessels  forms  close  and  irregidar  spaces  and  is 
somewhat  closer  near  the  cornea,  the  hypcraEmia  is  nearly  equal  in 
intensity  over  all  parts  of  the  eye.  There  will  be  more  or  less  elfu- 
sioti  in  and  beneath  the  membrane,  and  pressure  with  the  finger 
the  lid  will  move  it  ahout.  There  will  be  swellmg  of  the 
inability  to  fully  open  them,  and  some  redness  along  their 
loafgrinji.  But  the  striking  and  special  symptom  is  the  abnormal 
««retion  which  glut's  the  laslies  into  bundles  and  the  edges  of  the 
lids  together  after  sleep,  which  is  tlocculent  and  turbid,  a  mixture 
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of  serum,  t«ELrSf  mucous  epithelium  and  of  some  pus-cells.   It  coll 
in  flakes  and  spi*ea<ls  in  a  thin  layer  upon  the  Uirsal  surfi 
When  uvert«d,  tUo  palpebral  sui-face  is  deeply  and  uDifornily 
succulent,  and  velvety.    At  the  edge  of  tlie  coi-nea  Uiere  are  ofl 
minute  erosions  and  a  fringe  of  vessels  may  after  a  time  develop 
around  its  whole  cii'cumfei'ence  and  reach  one  or  two  milhmetr 
into  the  transparent  cornea.    Sometimes  there  are  minute  bema 
rhagres  in  the  ocular  conjunctiva  and  the  color  of  the  hypenera 
varies  from  a  bright  scarlet  to  a  deep  mahogany. 

The  subjective  symptoms  vary  according  to  the  severity  of  U 
attack  and  the  sensitiveness  of  the  patient.  There  is  hcat^  ai 
burning  pain,  with  pricking  and  itching  and  the  constant  sense 
heaviness  and  of  sand  in  the  eyes.  At  the  outer  and  inner  angli 
these  feelings  aro  most  pronounced  and  often  the  skin  after  a  tio 
become-s  ulcerated  at  these  sites,  to  the  aggraA'ation  of  the  sensa 
tions.  The  flow  of  scalding  tears  and  tlie  ptii-sisteut  collection 
the  secretion  provokes  constant  use  of  a  handkerchief  and  tht?rei 
often  marked  photophobia.  The  sjnnptoms  are  apt  to  be  worse  a 
night  and  better  in  the  morning.     Usually  liutli  eyes  are  afffcU'd. 

A  form  of  this  inflammation  called  by  English  writers  co/arrila 
rheumatic  ophthalmia  seems  to  be  a  mixture  of  conjunctival  ai 
scleral  inflammation.  The  secretion  is  more  watery  than  slick) 
there  is  a  deep  as  well  as  sui>ernoial  vascularity,  and  then  thi?re  i 
acute  pain  in  the  globe,  the  temples,  and  forehead,  added  t«  tb 
usual  burning  sensations.  The  eyeballs  are  tender  to  the  toud 
there  is  usually  extreme  photophobia  and  the  sufferings  of  th 
patient  arc  out  of  proportion  to  the  apparent  st'verity  of  thudiS 
ease.     Such  persons  are  apt  to  be  gouty  or  rheumatic 

Many  times  there  is  little  diseumfort  cx[>erienced  with  catarrbi 
conjunctivitis,  and  especally  in  liealtliy  persons,  and  frequentiv  111 
ser\ices  of  a  physician  arc  not  called  for. 

Tlie  disease  is  idiopathic  or  symptomatic  and  in  a  few  cawrs 
seems  to  be  metastatic.  It  comes  from  atmosplieric  caus*»s.  frol 
the  foul  air  of  ill-ventilat^^d  rooms^  from  exposure  to  dust,  suio! 
and  heat.  It  is  apt  to  occur  at  the  seaside  in  the  summer,  from  hea 
glare,  and  dampness.  Workers  at  the  forge,  millers,  cigar-maker 
moulders  are  its  especial  subjects.  It  is  frequent  in  orphan  asylunl 
and  crowded  eleemosynary  etstabltshments.  It  is  often  part  of  U 
attack  in  acute  coryza  and  in  hay-fever  or  rose  cold.  Sometiin* 
epidemics  occur  and  are  thought  to  be  more  fre*|uent  in  the  sprin 
and  autumn. 

A  special  type  of  acute  conjunctivitis,  usually  called  pa  pillar 
sometimes  follicular,  both  which  names  indicate  the  difl"ering  ph»a< 
set  up  by  the  same  cause,  comes  in  certain  persons  from  a  solutfo 
of  sulphate  of  atropia.      (Note  previous  remarks,  p.  240.)    With 
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|!ew  who  are  remarkably  susceptible  a  single  instillation  suffices. 

[Generally  it  must  have  bt^en  kept  up  for  some  time  before  this  !*e- 

L  wit  appears.      There  is  often  erythematous  inllumwiatlou  of  the 

I  akin  of  the  lid  and  of  the  cheek.    The  coujuuctiva  will  exhibit  besides 

H'dm'ss  and  h^-pcrsecretion,  enlargement  of  the  follicles  in  the  tar- 

l  (olds.    The  attack  promptly  ubateu  on  withdrawal  of  the  atropia. 

F  Furthermore  we  have  epidemics  of    catarrhal  conjimctivilis, 

rMuall3-  of  mild  type  with  moderate  quantity  of  secretion  from  the 

^vs  and  attended  by  coryza.     The  attack  lasts  usually  from  three 

ffeen  days  and  may  be  widt'spread  in  the  community.    It  is  pop- 

rly  known  as  "pink  eye"  and  evidently  resembles  the  "disLem- 

pfr"  of  horses  and  other  animals.    Dr.  John  E.  Weeks  has  studied 

its  micrograpliy  and  found  it  to  be  a  germ  disease  comniunica- 

bto  by  conta^^ion.     He  has  isolated   its  special  bacillus  in  pure 

cultures.* 

We  have  mild  conjunctivitis  during  extreme  summer  heat,  espe- 
cially if  combined  witti  exposure  to  the  sand  of  the  desert,  or  the 
iMach,  or  the  arid  dust  of  the  plains.  It  happens  to  travellers 
among  arctic  snows.  Facing;  the  ^lare  o^  the  electric  light  will 
produce  it:  if  the  light  is  properly  ditTusori  no  harm  results. 

The  aymptomatic  or  secondary  forms  of  tlie  disease  are  numer- 
ous, as  in  dacryocystitis,  acute  and  chronic^  in  hordeolum  and  ab- 
scess of  the  lid,  in  erysipelas,  in  eczema,  in  herpes  zoster  frontalis, 
ID  alt  the  exanthemata,  as  measles,  scarlatina,  variola,  and  vari- 
cella. It  is  a  serious  and  most  annoying  complication  lu  acute 
eczema  of  the  face,  especially  iu  old  persons,  and  is  utterly  rebel- 
Itouii  until  the  subsidence  of  the  skin  disease.  It  is  an  early  token 
in  measles,  while  in  scarlet  fever  it  comes  during  the  later  stages 
of  thi*  i-niption,  and  .similarly  with  small-pox. 

Ct-rtam  fugitive  attacks  in  cases  of  gonorrhoea  (Haltenhoflf) 
Mem  to  be  metastatic,  expressly  excluding  their  production  by  the 
coQvuyancc  of  secretion,  and  this  opinion  i>>  founded  upon  tlic  nature 
of  the  attack,  its  mildness,  its  short  dui^tion,  the  absence  of  the 
punilfint  secretion,  and  (of  obviously  less  value  as  evidence)  upon 
tbe  negation  by  the  patient  of  any  carelessness  on  his  own  part. 
Tbury  may  be  coincident  indammation  of  the  joints  (gonorrheal). 
Such  occurrences  are  rare.  Cases  have  been  observed  in  which  a 
niild  conjunctivitis  has  preceded  each  menstruation.  Dr.  W.  O. 
Moore  related  such  a  case  to  the  New  York  Ophthalmological 
Society. 

l>uration,  Complication  a,  and  SequelcE, — There  is  a  notable 
^ndency  to  spontaneous  recovery,  and  the  duration  of  the  disease 
"ill  be  from  a  few  days  to  three  weeks.  If,  however,  the  surround- 
'^gs  be  unfavorable,  or  if  no  care  be  taken  or  the  pei*son  be  cachectic 
or  of  bad  habits,  it  may  become  a  chronic  malady.     This  is  apt  to 

'Knapp,  Arch,  of  Uphth.,  xv.,  p.  411,  ISSO, 
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be  the  case  amon^  tenement  houses,  and  in  badly  managed  iustiiu-' 
tions,  where  a  aocmingly  mild  attack  refuses  to  get  well,  and  pasus 
over  into  a  state  of  thickening:  and  infiltration  of  the  Uinsil  and 
orbital  portions  of  tlie  membrane,  with  hypt-rtrophy  of  the  paiiilliE 
and  of  the  epithelium;  a  condition  conveniently  called  granular! 
conjunctivitis,  and  it  is  extremely  obstinate  allhouph  it  mayDot| 
aeem  to  be  severe.     Again  a  simple  attack  in  old  puiiions  is  apt  to, 
degenerate  into  a  chronic  condition,  and  hard  drinkers  have  bwa 
noted  since  the  time  of  Solomon  for  "  redness  of  eyes."    It  is  rare 
that  the  coniea  becomes  affected,  save  in  the  moderate  way  above 
denoted.    After  measles  the  eyes  arc  liable  to  remain  irritable  (or 
a  long-  period,  and  while  novi^rorous  treatment  seems  needful,  care 
in  abstaining  from  use  is  required.    It  is  genei-ally  tru<^  that  tie 
«yes  are  apt  to  bo  irritable  for  several  weeks,  even  when  a  case  has 
seemed  to  recover  well.    The  possibility  of  granular  conjunctiviiis 
ensuing  under  special  conditions  has  been  mentioned  and  itisalao 
possible  for  persons  who  give  no  attention  to  cleanliness,  especially 
if  aged,  to  have  chronic  blepharitis,  lippitudo  and  ectropium,  and 
perhaps  impainncnt  of  the  integrity  of  the  cornea. 

Tfeutinent. — The  first  and  chief  consideration  is  scrupulous 
cleanliness,  and  wMiere  an  endemic  has  broken  out  in  an  instituunn. 
the  removal  of  the  affect^'d  into  large  and  well -ventilated  roonUi 
and  giving  each  almndant  air  space.  Simple  cleansing  of  thrm 
from  all  secretion  by  mild  lotions  is  often  all  that  is  re((uired.  Tlw 
first  question  always  is,  what  should  be  the  temperature  of  the  fluid? 
That  may  bo  left  to  the  sensations  of  the  patient,  whether  it  sh*ll 
be  lukewarm  or  cool,  hut  as  to  the  mode  of  application  instrucUoo 
must  be  given  that  it  shall  remove  the  secretion  and  not  retain  it 
within  the  lids.  Hence,  poultices,  tight  compresses,  bandages,  rav 
o3*sters  and  a  farrago  of  disgusting  popular  remedies  must  be  pro- 
hibited. It  is  also  prudent  to  discard  sponges,  because  they  are 
apt  to  become  means  of  contagion.  A  simple  compress  of  linen  or 
muslin,  or  a  pad  of  absorbent  cotton  wettetl  in  the  Huid,  may  be 
applied  for  fifteen  minutes  or  more  at  intervals  of  one  or  more  hoi 
according  bo  the  seriousness  of  the  case.  It  should  be  wetted  afrcsl 
every  three  or  five  minutes  and  the  secretion  gently  wiped  affSr] 
fi'om  the  edges  of  the  lids.  The  purpose  is  to  keep  the  eye  clean.  ^ 
remove  and  antagonize  septic  elements  and  to  exert  hy  the  lotion  ^ 
moderate  control  over  inflammatory  action.  For  mild  casesa 
lotion,  for  mox*o  severe  a  cold  lotion  will  bo  chosen.  Nothingser^ 
so  well  in  the  great  majority  of  cases  as  a  3;^  solution  of  boric  ac' 
It  need  not  be  accurately  prepared,  but  the  patient  may  be  told 
put  a  tcaspoonful  of  thocr^stallizwi  acid  in  half  a  pint  of  water 
use  it  copiously.  If  the  amount  of  secretion  require,  it  may 
squirted  between  the  lids  by  a  dropping  tube  or  a  small  bulb.    I 
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Dl  to  the  infljirned  siu'face  and  is  of  undoubted  value.  For  a 
ATge  number  of  cases  it  fully  meets  the  purpose  and  it  has 
i  to  be  tlie  stock  presciipUon  in  llie  pnictice  of  Uie  New  York 
nd  Ejir  Infirmary.  It  must  not  Iw  forg-oLI/en  thnt  in  ail  mild 
if  conjunctivitis  the  diseased  condition  is  of  short  duratiou, 
lat  amid  healthy  surroundings  a  complete  and  prompt  recov- 
the  natural  order  of  events.  Many  persons  prescribe  for 
«lves  weak  sulphate  of  zmc  solution  dropped  in  the  eyea 
ht.  Wo  therefore  will  carefully  avoid  unnecessary  treatment, 
specially  any  strenuous  or  harsh  measures,  which  while  tliey 
t  zeal,  are  in  realitj-  evidence  of  indisci'etion.  Under  this  cat- 
may  be  put  leeches  and  blisters  and  the  use  of  irritating 
6,"  etc.  The  treatment  will  be  aimed  at  the  uncomfortable 
Umis.  Under  this  head  may  he  classed  the  cleansing  of  the 
ft  has  already  been  stated :  before  ^oiii^  to  sleep  tlie  edgres  of 
Is  may  be  smcarud  with  simple  cerate,  or  unperfvimed  cold- 
I,  or  vaseline  (thu  last  melts  and  disappears  verj*  soon),  the 
may  be  rubbed  over  the  skin  of  the  cheek  or  lids  if  the  surface 
bated  by  frequent  wetting.  If  there  be  much  discomfort  fi-om 
JB  of  grittiness  or  ht^at  or  smarting,  a  2^  solution  of  hydro- 
»te  of  cocaine  may  be  dropped  between  the  lids  at  intervals  of 
Jnut^'S  until  the  sensations  are  allayed.  This  reniwly  lias  also 
ippy  property  of  contracting  the  blood-vessels,  thus  sening  a 
3  purpose.  It  is,  however,  not  to  be  used  except  to  relieve 
nfort  and  not  with  great  frequpncy. 

my  cases  will  require  no  other  measures  and  a  few  days  will 
e  eyes  restored  to  healtli.  For  cases  of  more  severity  with  a 
swelling  of  the  lids,  slight  sub-conjunctival  effusion,  more 
IS  secretion  and  more  pain,  it  may  bi!  needful  to  employ  in 
on  astringent  solutions.  Among  the  oldest  is  a  mixture  of 
'je  of  lead  with  infusion  of  opium,  a  di*achm  of  the  former  to  a 
f  the  latt:('r.  It  doubtless  has  useful  properties,  but  it  must 
be  used  when  there  is  any  tendency  to  ulceration  of  the 
I,  because  the  lead  is  liable  to  be  precipitated  upon  it.  Its 
•  is  in  the  early  stage  of  a  somewhat  a<;ute  attack,  and  then 
St  grateful  if  warm.  Tlic  mixture  should  be  strained  and 
clear.  It  may  be  made  also  as  follows:  Q  Liq.  piumbi  sul>- 
As,  3  ij. ;  Fl.  ext.  opii.  deodorat,,  ;  i.;  Aquse,  |  vi.  M.  A  solution 
m,  a  drachm  to  the  pint,  is  with  many  a  favorite  application 
nside  ami  outsiile  of  the  lids.  Mi\  Tweedy,  of  the  Royal  London 
lalmic  Hospital  (Moorflelds),  an<l  some  others  have  asserted 
b  has  a  tendency  to  incivase  ulcerations  of  the  cornea  in  virtue 
olvent  effect  upon  its  cementum.  He  thinks  he  htis  seen  de- 
y  mischievous  effects  of  this  kind.  For  myself  I  have  almost 
■ded  alum  in  favor  of  boric  acid,  and  when  tbe  (\\iauXAV3  ol 
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secretion  or  the  intense  redness,  or  the  degree  of  effusion  call  far 
active  interference,  tlie  nitrate  of  silver  is  the  most  satisfactory 
remedy.  A  solution,  two  ^ri-aiua  to  the  ounce^  ij6,  may  be  drupii«l 
into  the  e3'e  twice  daily  from  a  dropper.  If  the  tenderness  and 
swelling  do  not  pi-event,  the  same  solution,  or  one  five  grains  to  the 
ounce^  1^,  jnay  be  applied  with  a  small  brush  to  the  everted  lids 
once  daily,  or  be  dropped  into  the  eye.  It  causes  a  littiC  pain, 
for  which  a  solution  of  cocaine  may  be  used,  and  compresses  dipped  j 
in  ifi'd  water  sedulously  applied  until  the  reaction  subsides. 

For  vt*ry  nervous  patients  it  may  be  needful  to  resort  to  hro- 
mides.  and  possibly  to  mild  doses  of  morphine  or  Dover's  powder  at, 
ni^htj  or  better  still  to  phenacetine,  gr.  x.,  once  in  two  hours. 

It  is  sometimes  well  to  add  sulphate  of  zinc  to  boric  acid  in  the] 
later  stages  of  a  moderatciy  severe  attack,  as  for  instance :  B  ZincjJ 
sulphatis,  gr.  iij.;  Acidi  boric, 3i.;  Aqua?,§%*i.  One  may  resort  t«I 
solutions  of  corrosive  sublimate,  from  1  to  3,000  to  10,00().  as  was^ 
formerly  done,  and  this  would  be  suited  to  the  mild  epidemic  cases, 
and  to  hospital  or  tenement-house  out-breaks.  It  is  irriUiting 
to  many  patients,  but  it  is  effective. 

For  cases  where  ojidematou.s  infiltration  is  ^eat  and  secretion 
moderate,  as  in  delicate  children  and  sometimes  in  old  p4>ople,  solu- 
tion of  tannin,  gr.  v.  ad  3  i.,  or  the  liquor  plumbi  subacetat.,  I  ij.  ail 
3  viij.,  is  well  ;uhtpt<_>d. 

For  severe  cases  of  so-called  "catarrho-rheumatic  ophthalmia'' j 
it  may  be  needful  at  the  outset  to  apply  two  or  four  leeches  to  tlifil 
temple  to  allay  pain,  to  make  very  liot  fomentations  for  the  flRtl 
day  or  two,  to  employ  sol.  sulphat.  atropire,  gr.  ij,  ad  31.,  twoorJ 
three  times  daily  in  the  eye,  and  also  perhaps  a  2^  solution  of  coca-^ 
toe,  "N^o  astnngents  or  irritating"  drops  are  to  be  used  until  rauo 
purulent  secretion  is  set  up,  and  the  tempt^rature  of  all  applicatioosj 
must  be  coTufoi'tinfi;  to  the  patient.  A  saline  purgutive  and  oft* 
small  doses  of  Rochetle  salt  frequently  g-jven  for  diuretic  effect, wil 
be  valuable.  In  these  cases  we  have  to  do  no  doubt  with  a  jerenerall 
dyscrasia.  Especially  must  one  look  for  sjTuptoms  of  a  g^uty  AvxA 
thesis,  of  which  the  signs  may  be  slight  and  the  tendencies  QOt 
readily  atUnitted  by  the  patient. 

As  the  acute  attack  subsides,  if  there  be  left  a  state  of  chronic_ 
hypenemia,  one  may  touch  the  everted  lids  once  daily  with  solti 
tioti  of  nlt.i*ate  of  silver,  gr.  ss.-ij.  ad  r  i.,  or  with  a  sintMjth  cryst 
of  alum.  Or  if  a  patient  eantiot  be  so  frequently  seen  he  may  dr 
into  his  eye  a  solution  of  zinc  sulphate  and  boric  acid.  A  patier 
never  should  have  a  solution  of  nitrate  of  silver  given  to  him  fo 
this  purpose.  It  soon  decomposes,  and  its  prolonged  use  caus4 
brownish  discoloration  of  the  conjunctiva  {argyria  conJHnctira>).i 

It  need  hardly  be  said  that  during  an  acute  attack  a  patie 
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fcust  not  read  or  write  or  smoke,  and  will  remain  in  a  dimly  li^hted^ 
rell-vcutilatcd  room.  Even  when  recovery  has  been  attained,  can- 
Ion  must  be  given  ai^ainst  prolongetl  use  of  the  eyes,  especially  at 
night,  and  against  exposure  to  wind,  dustj  smoke  and  foul  air. 
)ft«n  colored  jarlasses  {li^bt  smoked  or  blue)  will  have  to  be  worn 
I  bn^ht  light. 

In  healthy  persons  with  favorable  surroundings  and  with  proper 

are,  the  outcome  of  acute  catririhul  conjunctivitis  is  perfect  recov- 

'  wilhm  periods  varying  from  live  days  to  three  weeks.     On  the 

ither  hand,  there  may  be  ulceration  of  the  cornea  with  its  various 

[jrossibilities,  or  there  maybe  chronic  thickening  of  the  palpebral 

L  conjunctiva,  ectropium,  pterj-g-ium,  etc.,  etc.    These  conditions  liavo 

I  Twen  or  will  be  considered  under  pro|)er  heads.    Not  a  few  cases  of 

8(N:alled  granular  lids  have  originated  in  an  acute  conjunctivitis. 

3.    Conjuuvt iritis  puntU'tifa,   Blennorrhteaf  Pyorrhea. —  This 

phase  of  acute  conjunctivitis  is  of  more  severity  tlian  the  foregoing* 

and  present  itself  at  dilforent  ages:   fii'St  it  occurs  in  infants  at  or 

soon  after  birth,  and  secondly  it  occurs  in  adults.    In  both  classes 

I  the  ilisease  is  esBentially  the  same,  and  originates  from  contagion 

I  m  the  great  majority  of  cases,  but  it  is  convenient  and  customary 

I  to  consider  them  separately.    The  first  is  commonly  called 

Ophthalmia  Neonatorum. — At  birth  the  eyelids  are  always  ag- 
[g'hitinated  by  the  parturient  secivtions.  It  is  common  too  for  the 
I  lids  to  remain  red  and  sticky  for  a  day  or  two.  The  nurse  washes 
tln'm  off  with  warm  milk  and  water,  and  soon  the  eyes  are  clear. 
A  little  attention  may  bo  required  for  sevenil  days,  the  principal 
point  being  the  careful  removal  of  secretion  as  fast  as  it  may  appear, 
and  soon  all  is  well.  Should  there  be  a  little  swelling  of  the  lids, 
and  secr<;tion  l>e  leather  troublesome,  a.  compress  wetted  with  a 
solution  of  borax  or  of  alum  may  be  laid  on  the  eyes  for  fifteen 
minutes,  once  in  two  or  four  hours,  and  the  edges  of  the  lids  smeared 
*ith  simple  cerate  or  vaseline.  The  great  proportion  of  the  cases  of 
tilts  disease  will  not  i-equire  serious  attention,  and  will  not  cause 
the  physician  any  anxiety.  A  physician  in  large  obstetric  practice 
told  me  that  he  had  had  only  one  serious  case  in  an  experience  of 
twcfit}-  years.  Bui  there  are  cases  even  in  private  practice  which 
fiw<l  active  attention.    Of  these  1  have  s<'en  two  varieties. 

The  less  fnxjuent  are  some  which  have  more  the  character  of 

tTaimlar   than    of  purulent   conjunctivitis.    There  is   very  little 

***'ellingof  the  lids — seci'etion  is  almost  wholly  watery.    There  is 

1  Htlc  or  no  hypenpmia  of  the  ocular  conjunctiva,  while  the  palpe- 

[  ""^l  conjunctiva  is  reddened,  and  at  the  fornix  is  considerably 

"lickened  and  swollen.     This  hypertrophy  is  the  essence  of  the 

^uble.    It  is  truly  a  form  of  follicular  conjunctivitis  occurring  at 

***  exceptional  age.    While  this  continues  the  eye  keeps  watering 
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and  a  littlo  sticky,  and  the  condition  goes  on  for  weeks.  Tlve  conira 
does  not  get  hazy,  ;ind  there  is  no  s(>ecial  danger.  For  the  iniliiir 
cases,  where  an  anxious  mother  insists  on  soniethinj^  being  banc  [or 
the  haby,  I  deprecate  anything"  more  than  washing  willi  a  roIuUud 
of  boi-acic  acid  several  times  a  day.  But  if  a  child  is  a  n^onth  oW,aii<i 
the  discharge  continues  and  the  fornix  exhibits  decided  sriellinis. I 
have  been  obliged  to  use  solutions  of  tanuin  and  glycerin  assii 
as  3ij.  ad  5  i»  before  the  condition  would  yield.  I  had  tried  nilj-ii. 
of  silver  in  mild  solution,  and,  unwilling-  to  make  it  more  caustic, 
had  taken  a  solution  of  tannin,  gr.  x.  ad  glycerin,  3  i.;  but  this  luwl 
only  a  temporary  good  elfect,  and  the  disease  was  not  subduwi 
imtU  the  strong  solution  was  applied.  It  was  done  every  seccnd 
day  to  the  evertetl  lid,  and  was  of  course  quite  painfuL 

Much  more  iniporlant  is  the  purulent  conjunctivitis  which  Is 
generally  spoken  of  as  ophihulmia  neonatonim.  It  presents  itaelf 
under  various  degrees  of  intensity,  with  swelling  of  the  lids,wlUi 
yellow,  thick  secretion  issuing  from  the  eye,  or,  if  dried  upon  tlie> 
tai-sal  edges,  it  glues  the  hds  to  each  other,  and  the  conjunctir*, 
both  ocular  and  palpebral,  is  reddened  and  swollen;  at  the  begto* 
niug  tiie  secivtion  is  comparatively  thin,  but  soon  it  becomes 
thick  and  creamy.  This  quality  indicates  abatement  in  the  Ac- 
tivity of  the  pi-ocess.  There  may  be  chemosis,  and  the  palpehnii 
conjunctiva  be  thickened  and  intensely  red  and  spongy,  miJi 
ridges  and  prominences,  and  be  cleft  by  fissures  between  thf  en- 
lai-ge<l  papilhc.  The  tumidity  of  the  palpebral  conjunctiva,  which 
increases  up  to  the  fornix,  is  a  notable  feature.  The  cornea  mar 
remain  clear,  but  its  integrity  is  the  object  of  anxiety.  Its  in\-a- 
sion  may  show,  as  the  first  sign,  a  ditTused  ha?jness,  or  a  single  spot 
of  purulitnt  infiltration,  or  an  ulceration;  while  in  weakly  infanis, . 
of  whom  pre-miititrc  births  and  founiillngs  are  often  extreme  tix;u»- 
ples,  the  cornea  may  suddi-nly  break  down  with  general  iuGltratipn. 
and  become  a  mass  of  yellow  putrilage.  The  place  of  ulceration  a 
the  cornea  may  be  anywhere;  if  upon  the  periphery,  and  if  it  p^'^ 
forate,  the  iris  falls  into  the  opening  and  becomes  iM'ru.aMntlv 
adherent,  and  from  this  a  partial  staphyloma  may  ensue:  or,  in 
case  of  less  extensive  destruction,  nothing  more  than  a  distortion 
or  concealment  of  the  pupil.  Should  the  ulcer  be  central,  aud  Dut 
too  large,  so  that  if  it  perforate  and  the  sphincter  tridis  cannot  I* 
drawn  into  the  opening,  the  lens  will  then  come  forwanl  and  rest 
in  contact  with  the  posterior  surface  of  the  cornea.  Sometimes! 
fistula  will  give  rise  to  prolonged  contact  of  the  lens-c^psule  willi 
the  cornea.  As  a  consequence,  there  will  be  an  opacity  reaching  » 
little  into  the  centre  of  the  lens,  at  its  middle  a  small  white  dor.liud 
around  it  will  be  a  fainl^T  /.one,  and  the  whole  will  be  appfircnllv 
two  or  three  millimetres  in  diameter.    Sometimes,  long  aft*r  tho 
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secretion  has  been  practised  without  e\il  effects.  Microscopic 
study  lias  fuuiid  that  both  in  the  morbid  vagrinal  st-cretions  :md  m 
the  pus  flowing  from  the  eye  a  special  organLsm  appears  which  was 
first  pointed  out  by  Neisser,  of  Bi-eslau,  in  1879  {CentrolbUtfl  fnr 
Med.  WisseyiscfUf  No.  :iS),  and  callwl  by  hiin  the  gx>noc,occus,  ))l^c.'iu&r 
it  is  characteristic  of  ^norrbcea  of  the  ui-ethra.  This  Idud  of  infec- 
tion is  in  tlie  fe^i*eat  propoi"tion  of  cases  the  cause  of  the  infantile 
disease.  Other  infectious  caiis4\s  cannot  perhaps  b*»  absolul^ly  ei- 
cludedf  sudi  as  the  lochial  seci-etion,  or  that  from  u  suppurating 
navel,  while  froui  the  nature  of  the  case  few  investigations  an: 
made  on  tliia  pointy  and  it  is  also  impossible  to  prove  a  negative. 
Tho  eye  disease  appears  usujilly  about  the  third  day,  but  maybi! 
delayed  as  late  us  the  eis"hth  day. 

T\\e  prophylactic  measures  to  be  employed  nre  on  the  one  hand 
the  washing  of  the  vagina  for  some  days  before  parturition,  and 
while  labor  is  going  on,  with  a  3^  solution  of  carbolic  acid  in  all 
cases  where  the  strn^tions  ai>e  of  a  suspicious  character.  On  tlu; 
other  hand  attention  is  to  be  given  to  tho  eyes  of  tho  infant.  By 
Bome.washing  the  outer  (not  tlie  inner)  surface  of  the  Uds  and  the 
eyelashes  with  a  3^  carbolic  solution  is  practised^  while  in  acconl* 
nnce  with  the  recouiuiendatiou  of  Crede  a  single  drop  of  a  2*  solu- 
tion (gr.  X.  ad  3  i.)  of  nitrate  of  silver  is  dropped  Iwtween  the  lids  of 
each  eye  by  a  glass  nul.  The  effect  of  these  measures  has  bwii 
to  reduce  the  fnujuency  of  the  infantile  disease  in  the  lying-in  hos- 
pital of  Halle  from  12*  to  3;^.  Iji  the  lying-in  hospital  of  Leip«ic 
where  Crede  instituted  his  own  method,  the  cases  fell  from  IM 
to  0.5:<. 

It  is  impossible  to  resist  the  force  of  these  facts  and  it  beconws 
imperative  to  employ  such  measures  in  all  cases  where  any  suspi- 
cion may  arise.  This  Iiolds  good  especially  in  hospitals  and  lying-in 
M'ards,  but  it  is  applicable  also  to  i)ractice  among  the  uncleanly 
and  the  poor.  The  .solution  of  nitrate  of  silver  in  such  strength,  ^$, 
excites  irritation,  but  a  very  small  quantity  is  intended  to  be  used 
(a  single  drop)  and  it  neutralizes  the  poison.  A  Dfi  solution  viiW 
certainly  suflice,  and  the  rigorous  procoedings  of  a  public  lying-in 
hospital  do  not  full}*  apply  to  private  practice.  For  infants  wbenJ 
only  the  usual  secretions  arc  present,  cleansing  the  lids  and  ey«a 
with  a  solution  of  boi-ax  or  with  any  mild  antiseptic  solution  or 
with  warm  water  will  sullice.  *It  is  seldom  but  that  both  eyes  a™ 
infected  at  the  same  time.  In  case  one  only  is  inflamedrihe  other 
sliould  be  hermetically  closed,  and  this  can  best  be  done  hv  strips 
of  india-rubber  plastei-,  which  may  be  left  on  for  forty-eight  boui> 
and  then  renewed.  The  disease  is  usually  more  sovore  in  the  eye 
first  affected. 

Treatment, — If  seen  at  the  very  beginning  when  the  swelling  of 


and  a  watery  secretion  are  the  chief  symptoms,  nothing- 
lotions  and  assiduous  cleansing  ai-e  to  be  employed.     Be- 
the  attested  clinical  value  of  cold  lotions.  Weeks  foimd  that 
temperature  (U'sti*oyed  the  vitality  of  the  ^Tms  which  he 
iu  simple  catarrhal   conjunctivitis ;    the  same  is  true  of 
virulent  types  now  considered.     For  the  cleansing,  boric 
Ej<  solution  may  be  used.    With  the  head  upon  the  lap  the 
ions  is  to  be  squeezed  from  a  ragr  or  from  a  mass  of  absorb- 
tton  between  the  separated  lids,  and  if  needful  is  \vipcd  away 
a   camel's-hair  brush.     The  wetted  cotton  may  be  pressed 
ly  on  the  closed  lids  to  stpieeze  out  the  flocculent  secretion, 
ps  is  to  be  repeated   as  often  as  accumulation  occurs.    The 
plication  consists  in   laying  linen   or  well-washed  cotton 
ssses  in  iced    water  or  on  a  block  of   ice»  and  ti-ansferring 
every  few  minutes  to  the  eye.    In  moderately  severe  cases 
^ter  need  not  be  so  cold.     But  the  lotion  is  to  be  kept  up  day 
pht.    As  stKm  as  the  secretion  grows  a  little  thicker  and  the 
ig  of  the  lid  ^ows  less,  so  that  it  can  be  everted,  we  are  to 
to  nitrate  of  silver  in  strength  varying  from  1%  to  2;*,  gr.  v. 
S 1.    This  is  not  to  be  dropped  between  the  lids  because  it 
ius  endanger  the  cornea.     But  the  upper  lid  is  fli-st  to  be 
Ij  and  if  difflcult  to  do,  as  often  is  true,  the  tip  of  the  flng(!r 
Bwrapped  in  a  bit  nf  rag  or  in  the  comer  of  the  towel  to  aid 
ping  or  i)ulling  the  tarsal  edge  a^inst  the  finger  of  the  other 
rhich  pushes  down  the  brow.    Tlic  physician  has  the  back  of 
Id's  head  between  his  knbes  and  is  provided  with  water  and 
rag.     All  seci-etion  is  to  be  wi]>etl  away  and  the  caustic  solu- 
sncUled  over  the  exposed   palpebral  conjunctiva,  carefully 
ig  the  cornea.    Afterward  the  lower  lid  is  to  be  similarly 
L     The  elTect  of  the  sohition  is  in  propoition  to  tlie  quantity 
aiul  the  lid  should  be  washed  with  water  afterward.    If 
be  a  little  delay  in  the  washing?,  the  caustic  effect  is  greater. 
Bgree  of  effect  ciin   be  estimated  by  the  degree  to   which 
face  is  whitened,  and  repeated  pencillings  will  intensify  it. 
k-eak  solutions  one  may  obtain  various  degi^ee^  of  caustic 
Such  a  proceednig  is  to  be  gono  through  once  in  1  wenty- 
Durs,  verj*  seldom  will  it  be  required  once  in  twelve  hours, 
iatelj'  after,  iced  cloths  are  to  be  applied  and  very  frequently 
d  until  the  cries  of  the  child  ceasei  and  the  pain  has  presum- 
Bappeared.     For  several  hours  the  secretion  is  held  in  check, 
h  the  swellin^:  increases,  and  durin^j  all  thi' time  of  its  in- 
and  of  the  painfulness  of  the  eye,  the  cold  is  to  be  continued; 
,y  be  for  two  or  four  hours.    Aft^r  a  time  flocculent  portions 
eschar  and  renewed  secretion  appear.     Now  oleansinK"  is  in 
jid  the  lotions  will  be  kept  up  with  less  assidvivt^  ^.'^  \kA 
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swelling"  abates.  If  the  daily  pei*sonal  attciulanoe  of  the  physician 
is  not  possible,  a  solution  ^r.  v.  atl  f  i.  may  be  dropped  between  Uic 
lids  three  times  daily,  taking-  pains  to  uisurc  it«  entrance  beiwath 
the  upper  lid  by  lifting"  it  off  the  globe  and  at  the  »aiiiB  time  avoiil- 
mg  contact  of  the  eaustii:  with  thr  cornea.  It  is  not  easy  aad  » 
very  important  to  inspect  the  cornea,  to  watch  the  first  tokens  o( 
its  invasion.  To  separate  the  lids,  Desmarres*  ele^-ators  are  inrjl 
uable  (Seo  Fi^.  130). 

In  skilful  hands  what  is  kno^m  as  the  mitigated  caustic  stick 
(one  part  nitrate  of  silver  with  two  parts  of  nitrate  of  potash)  may 
be  usefully  employed.  It  is  more  energetic  than  solutions,  it  can 
be  more  accurately  appli<^  and  finds  its  special  utility  in  the  lai«r 
stages  of  the  disease  when  papiUiform  swelling-  is  extreme,  and  thi- 
secretion  is  very  thick.     The  cornea  must  be  absolutely  avoidnl 
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and  the  excess  of  canstic  washed  away.    In  ophthalmic  clinics  Ibis 
is  in  consideiMble  use. 

Frequently  the  conjunctiva  bleeds  under  the  handling;  it  is  not. 
however,  needful  to  n-soi-t  to  scariJlcations,  nor  is  canthotomy  \o 
be  practised.  In  infants,  despite  the  grent  swelling,  thei-e  is  litlW 
danger  of  strangulation  of  the  tissues,  and  leeches  are  never  to  be 
employed. 

In  tlie  event  of  the  cornea  having  become  afTected,  whether  by 
opacity  or  by  superficial  ulceration,  the  caustic  treatment  is  not  to 
be  interrupted,  neither  is  it  to  be  made  more  vigorous.  If  deep 
ulcei-atio!i  take  place  a  solution  of  atropia,  gr.  ij.  ad  3  i.,  may  be 
dropped  into  the  eye  three  times  daily  or  oftener,  to  secure  dilatation 
of  the  pupil.  For  marginal  ulcers.  e.serine  sulphate  gr.  i.  ad  31. 
may  ho  used  twice  daily  according  to  etTect,  and  atropine  during 
the  interim.  If  the  ulcer  threaten  to  perforate,  a  careful  panicen- 
tesis  at  its  thinnest  point  will  sometimes  do  good,  but  one  rarely 
has  an  opportunity  to  tr>'  it  and  it  is  always  a  delicate  and  difllcult 
thing  to  do.  On  the  other  hand,  if  perforation  spontaneously  occur. 
there  is  generally  an  impnivenient  in  the  condition.  It  is  not 
meant  that  spontaneous  perforation  with  the  resulting  prolapse  of 
the  iris  is  not  to  be  deplored.  Temporarily  it  alTords  relief,  but  it 
about  jwrmanent  damage  to  sight.    It  is  unwise  to  interfere 


[fch  prolapse  of  iris  unless  it  projects  in  a  conspicuous  prominence, 
when  sometimes  cai-eful  puucturv,  hoidinis:  the  needle  at  a  tangent 
to  the  summit,  will  abate  it.  Excision  is  not  to  Iw  practised.  In 
bad  cases  the  whole  cornea  m:iy  i-apidly  melt  down,  the  iris  exten- 
sively jM'olapse.  tlie  tissues  ruptui'e,  and  the  lens  escape.  A  staphy- 
loma of  the  coniea  or  phthisis  of  the  g^lobe  may  eventuate  Some 
writers  have  reported  favorably  tipon  finely  powdered  iodoform 
dusted  over  the  everted  hds  (Gmssman  '  and  others).  It  is  said  to 
check  the  dischar^'e  and  have  a  favoi-ahle  effect  on  the  coraea  after 
infiltration  has  beerun-  It  is  applied  once  or  twice  daily.  Since 
its  announcement  in  188i*,  little  has  been  said  abo\it  it. 

The  duration  of  ti-eatment  In  favorable  cases  will  be  fi*ora  four 
to  six  weeks,  while  in  bad  cases  it  may  go  on  much  longer.  The 
length  of  treatment  and  the  progijosis  as  to  result  are  greatlj-  in- 
fluenced for  ^ood  or  bad  by  the  health  of  the  subject  and  liy  effl- 
cieucy  as  well  as  early  commencement  of  the  treatment.  But  even 
in  cases  which  seem  most  unpromising-  the  wonderful  recuperative 
powei-s  of  early  life,  will  eventually  bi'in^  alwjut  a  degree  of  Im- 
provement foj'  which  there  seemed  to  be  no  prosi>ect. 

Sometimes  the  conjunctiva  takes  on  extreme  hypertrophy;  the 
purulent  secretion  almost  ceases,  the  cornea  may  be  clear,  the  activ- 
ity of  the  dis4'ase  is  at  an  end,  but  there  has  not  b^rcn  subsitionce  of 
the  swelUn^,  and  a  con.stant  evei'sion  of  the  lids  remains  (paraphimo- 
sis.) It  does  little  good  to  apply  caustics  or  stimulants  or  astrin- 
^•nts.  The  lids  may  be  inverted,  but  in  a  moment  or  certainly  as 
soon  as  the  child  cries,  the  deformity  returns.  Nothing  relievt^  this 
r.ondition  but  mechanical  methods.  The  lids  must  be  inverted  and 
iw>  retained  by  strips  of  india-rubber  jjlast-er,  and  their  ends  may  bo 
held  down  by  laying  over  them  a  few  fibres  of  cotton  and  saturab* 
ing  this  with  contractile  colUxlion.  In  fact  such  a  dressing  may 
cover  the  whole  of  the  lids  save  a  spot  for  seci*etion  to  escape^ 
Should  this  fail  after  a  fair  trial,  and  it  is  not  likely  to  fail,  one 
might  in  a  severe  case  carefully  pare  the  edges  of  the  lids  over  tbe 
middle  third  without  doing  injury  to  the  cilia  and  stitch  them  to 
each  other.  They  will  grow  fast  and  may  so  remain  for  several 
weeks  until  the  hyperti-ophy  has  disappeared.  I  should  give  sev- 
eral weeks'  trial  to  the  other  method,  provided  the  dressing  could 
be  kept  in  place  without  iriitating  the  skin.  It  must  be  renewed 
every  throe  or  four  days. 

Purulent  conJ%mcHviHs  in  adults  [gonorrhceai  opfUiialmia),  is 
essentially  the  s:ime  disease  as  above  described  in  infants.  In  a 
_fe\v  instances  it  seems  to  be  of  spontaneous  origin,  but  these  are 
rare,  while  in  the  vast  majority  some  source  of  contagion  can 

traced.     This  will  be  fron\  an  acute  or  chronic  gonorrhoea  either 
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in  the  male  or  female,  by  communication  from  a  similarly  diseased 
eye,  by  indirect  contact  thrtni*?h  the  finjEfers  or  liandktTchii'fs,  low- 
els,  clothing  or  rags.  The  secretions  from  diphtheritic  coujuncthitis 
or  from  vaginal  leucori'hoea  cause  it.  A  very  minute  quantity  is 
siifTlcient  and  that  derived  from  an  old  gleet  remains  effective.  Tlifl 
right  cyn,  for  obvious  reasons,  is  oftener  concerned  than  the  left 
More  frequently  than  witli  infants  is  one  eye  only  involved. 

Reference  has  been  made  to  the  gonococcus  Neisseri  as  the  effi- 
cient agent  in  this  disease.  The  micro-organism  appears  usui^ly 
as  diplococci  iti  twos  or  fours  within  the  pus-cells,  or  in  isolated 
groups,  and  are  also  found  at  considerable  depth  in  the  epithebum 
and  in  the  tissue  of  the  conjunctiva.  Their  malignant  influencehas 
been  unquestionably  demonstrated  by  the  fact  that  inoculation  with 
pure  cultures  causes  urethritis  in  the  human  subject.  Moreover, 
Deutschmann  reports  a  case  uf  arthritis  gonorrhoica  in  an  infant 
with  purulent  ophthalmia  f Graefe's  jlrcA/'r,  XXXVI.,  1, 114, 181)0|. 
The  cocci  were  in  the  conjunctival  secretion  and  in  the  fluid  ob* 
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tained  from  the  joints  by  puncture.  In  the  eye,  the  more 
the  gonorrhoea  at  the  time  of  infection,  the  more  violent  will  be  the 
inflammation.  The  period  of  incubation  is  said  to  bo  about  forty- 
eight  hours.  A  physician  must  always  be  careful  lest  he  incur 
infection.  Sometimes  pus  spurts  out  in  a  jet  as  the  lids  are  sepa- 
rated. Immediate  washing  and  neutrahzing  by  a  drop  of  2**  solu- 
tion of  nitrate  of  silver  will  be  indicated.  The  mystery  which 
sometimes  attaches  to  tlio  transmission  of  the  inflammation  to  a 
healthy  eye  is  lessened,  wlien  it  is  known  that  the  pus  diluted  I  to 
1,000  still  retains  decided  contagious  properties.  It  ought  also  to  b© 
stated  that  ultimate  of  silver,  by  its  power  of  coagulating  albumen, 
antidotes  in  high  dcgrco  the  noxious  character  of  the  pus,  and  it 
has  been  shown  that  a  one-fourth-per-ccnt  solution,  or  gr.  ^  ad  » t; 
renders  it  innocuous.  This  fact  explains  why  so  few  cases  of  con- 
tagion occur  in  public  clinics,  whore  the  same  brush  may  bo  used 
for  ditferent  patients,  when  it  has  passed  through  a  solution  of 
citrate  of  silver.    I  instance  this  fact,  not  to  encourage  economy 
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in  the  use  of  bnisbes,  but  as  a  point  worth  knowing.  Every  patient 
needing:  an  application  to  his  lids,  should  have  his  own  brush;  and 
purulent  ca«t;s  should  be  raost  vigorously  quarantined  from  com- 
munication in  any  manner  with  other  patients. 

The  symptoms  are  at  the  outset  hypera^uia  of  the  ocular  con- 

}unctiva>  swelling  and  closure  of  the  lids,  and  a  thin  and  ichorous 

discharge;  there  will  be  smarting  and  burning,  which  soon  rises  to 

pain  both  in  and  around  the  eye,  trdematous  infiltration  increases 

until  the  lids  boconie  hard,  tense,  and  shiue  with  a  dusky  red,  and 

the  Upper  overhangs  the  lower.    A  similar  infiltration  takes  place 

beneath  the  ocular  conjunctiva,  lifting  it  from  the  globe  and  making 

It  mount  over  the  edge  of  the  cornea  (cbemoaJs).    The  st^cretion  in 

a  little  time  becomes  more  and    more  pui*ulent  and  soon  seems 

wliolly  of  this  quality.     The  temperature  of  the  parts  is  elevated, 

aud  the  whole  picture  is  that  of  an  excessivoly  severe  inflammatory 

process.     If  the  lids  can  be  se[>anitL'd.  thu  conjunctiva  is  not  only 

red,  but  is  often  speckled  with  hemorrliagcs;  it  is  covered  with 

pus,  and  especially  on  the  palpebral  surface  during  the  early  period, 

there  will  also  often  be  a  layer  of  plastic  exudation,  which  will 

come  olTin  rolls  or  may  adhere  rather  closely.     When  wiped  away 

the  surface  beneath  it  bleeds.    It  is  oftentimes  impossible  to  sepa- 

f^te  the  lids  enough  to  view  the  eye  properly,  and  the  attempt 

^''ivcs  so  much  pain  that  the  patient  involuntarily  and  strenuously 

i^esigisit. 

Tht»  great  danger  is  mischief  to  the  cornea.     This  may  corao 

<ttaiiug  the  full  activity  of  the  disease  or  not  until  we  begin  to  felic- 

^ttvte  ourselves  that  the  climax  of  the  attack  has  passed.    There 

'*>^ay  be  u  variety  of  ways  in  its  manifestation.    Either  the  whole 

**l.iface  may  have  a  uniform  opacity  of  varymg  density,  or  this 

|5*^  ay  appear  at  the  centre  or  periphery.    Ulceration  may  occur  in 

"^impany  with  it  or  soon  follow  it,  or  may  be  the  first  invasion.    A 

'V»rrow  at  the  margin  of  the  cornea,  beneath  the  overhanging  che- 

»09Js,  may  completely  or   partially  encircle   it,  and  it   may  eat 

-^Virough  the  cornea  in  a  very  few  days.     Ulceration  at  the  centre, 

^^T  at  any  point,  is  equally  prone  to  occur.    The  degree  of  corneal 

^^Ischief  can  never  be  predicted.    It  is  the  product  of  three  factors, 

»  Namely,  the  pressure  of  the  swollen  tissues,  the  corrosive  action  of 
the  secretion,  including  the  invasion  of  the  gonococci,  and  direct  con- 
tinuity of  inflammation  to  the  substance  of  the  cornea.  It  is  also 
Tavored  by  unhealthy  constitutional  conditions,  and  by  bad  hygienic 

■  surroundings.     It  is  impossible  to  assign  to  each  factor  its  exact 

■  measure  of  influence,  or  to  assert  that  a  peculiar  lesion  of  the  cor- 
I    nea  must  be  attributed  to  predominance  of  one  or  the  other  of 

■  them ;  in  most  cases,  all  concur  in  the  disastrous  effect, 

■  The  culmination  of  the  active  symptoms  commonly  arrivfta 
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within  ten  days,  and  the  duration  of  the  disease  is  from  foar  to 
twelve  weeks.  The  final  result  upon  vision,  in  case  the  whole  car- 
nea  is  not  destroyed  or  the  oyo  eseupcs  suppuration,  is  apt  to  be 
better  than  would  st*em  possible  during  the  severity  of  the  symp- 
toms. So  much  of  the  cornea  as  may  remain  will  become  far  more 
transparent  and  sepviceable  than  may  seora  at  all  likely. 

Trealment. — From  the  bejc-inning-  active  measures  must  be 
adopted,  and  the  patient  should  go  to  bed.  In  robust  subjects,  or 
with  intense  initial  swelliufir  or  paiji,  four  to  six  leeclies  may  be  put 
ujwn  the  temple.  Bits  of  muslin  taken  from  iced  water,  or  from* 
block  of  ice,  should  be  kept  upon  the  eye  constantly,  and  changtid 
overy  minute  or  two  as  they  grow  warm.  In  some  cases  a  bitoi 
ice,  wrapped  in  muslin,  may  be  held  upon  the  eye  if  its  wolglilcaa 
be  endured.  Continuous  cold,  to  the  dt'git*e  which  can  be  tolerat«l, 
is  the  rule.  Absolute  cleanliness  of  the  inside  of  the  lids  is  w|ii;)llr 
imperative.  To  etfwt  it,  the  lids  must  l»c  drawn  apart  and  the 
secretion  removed  by  a  soft  camel's-hair  pencil  inserted  bctwi-oi 
them,  or  by  dropping  an  antiseptic  solution  upon  tJie  e;.*e  from  » 
small  sponge,  or  by  injecting  such  a  solution  wth  a  small  bulb 
syringe.  Some  one  of  these  methods  may  be  chosen,  according  lo 
convenience.  This  process  will  be  repeated  eveiy  five  or  lUtMD 
minutes  during  the  days  and  nights  of  active  secretion,  and  »* 
longer  intervals  as  the  discharge  lessens.  The  antiseptic  fluid  mar 
be  sol.  corrosive  sublimate,  1  to  3,000-10,000,  or  boric  acid  4^  oro^ 
chlorinated  water  105^.  It  is  sometimes  well  to  use  an  elevator  is 
separating  the  lids,  but  by  sensitive  persons  this  will  not  he  al 
lowed,  and  extreme  delicacy  is  needful  in  all  manipulations,  cspp- 
cially  when  ulceration  has  appeared  upon  tho  cornea.  In  ccrtail 
cases  in  wluch  the  discharge  is  not  thick  and  creamy,  but  ichorous 
gi-uel-like.and  thin,  and  ni  which  the  attack  is  moderate  in  sevority, 
nothing  but  thi.s  constant  cleansing,  by  antiseptic  lotions  and  tb 
iced  water,  are  needful;  no  caustic  need  be.  applied,  I  have  seen 
remarkably'  good  I'ecoverj'  of  a  case  like  this,  in  a  young  man  wli 
acquired  the  disease  from  gleet.  Mr.  GrossmannorManchest»rli;i 
recommended  the  ointment  of  yellow  oxide  of  mercury  in  vaseline 
Dr.  Wilson  of  Bridgeport  report^^d  success  by  a  mixtui'e  of  boiM 
acid  aud  vaseline.  Gxperionco  has  shown  that  putting  vaseliiii 
hourly  between  the  lids  is  an  Important  aid  in  getting  rid  of  secra 
tion  and  preserving  the  corneal  epithehum.  This  practice  is  nov 
generally  adopted  in  New  York.  The  fidelity  and  tboronghnes 
of  the  cleansing  by  night  and  day  have  the  greatest  influence  in  tUi 
fight  for  preservation  of  the  eye.  Should  the  cornea  become  la 
vaded, a  solution  of  fiulphatw  of  atropia.gr.  ij.  ad  3  i.,  should  be  it 
stilled  every  three  t.o  six  houi-s.  It  will  be  seen  that,  to  perfon 
this  laborious  nursing,  not  less  than  two  attendants,  both  stroDj 
and  faithful,  arc  necessary. 
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Another  indication  is  to  be  borne  in  mind  in  severe  cases^ 
Tiz.:  the  relief  of  pressure  by  incisin^r  the  swollen  tissues  and  un- 
loading the  vessels.  Mr.  Tj-rrcU  bid  stress  on  scarilication  of 
the  cliemotic  conjunctiva,  the  inllltration  does  not  flow  away 
bowevei*  deep  the  cuts,  because  it  is  of  a  plastic  and  coagiilable 
quality,  but  the  depletion  is  of  use,  and  the  incision  may  bo  re- 
peated. Canthotomy  freely  done  unloads  the  vessels  and  lessens 
the  prossure  of  the  lids  by  weakening:  the  orbinilans  and  g-iving 
room  for  the  innitration  to  spread.  I  consider  this  proceediug'  i»- 
dispensuble  when  great  swelling  of  the  lids  exists,  and  do  it  with 
little  swfllhig-  if  the  cornea  be  threatened.  It  may  be  need- 
ful to  again  snip  the  tissues  with  scissors  in  the  site  of  the 
cut,  after  a  week  or  mon%  because  healing  quickly  takes  place,  and 
conditions  of  partial  stmngulation  by  the  lids  may  be  reproduced. 
In  resorting  to  such  procirwlings,  a  surgeon  will  require  to  act  with 
4liscretion  as  well  as  boldness,  appix'ciating  the  significance  of  the 
siiinjitonis,  the  tlanger  to  the  eye,  and  the  general  health  of  the 
patient.  As  against  the  propnety  of  incisions,  the  partial  inter- 
ruption of  the  procesH  of  cleansing  is  to  be  considered;  but  this 
De^^d  not  be  wholly  suspended;  its  metliod  may  be  so  modified  that 
the  lid  need  not  be  greatly  disturbed  for  the  next  twcnt^'-four 
bours. 

Mr.  Geftrjj:**  Critchett  once  re«ort*d  to  medial  vertical  division  of  the  upper 
lit!  ill  Hii  infant  and  tlierebyashe  Ihtm^flit  savwl  ihc  eye.  The  writer  Im*- 
IfevK  that  Kut'h  a  prixxtHihiK  luiKht  judiciously  be  wmit'tiiues  done  iii  adiiltH, 
b&ifcose  the  difuuttriHiH  reHults  of  the  ditiease  are  deplorably  frequent  and  the 
*lt^formity  to  the  lid  could  he  easily  repaired.  The  advaiiTjijjfi*  \»  o^ivjous 
both  by  relief  of  preseare  and  in  faeihty  of  cleansluH'.  Exriosure  of  the  cor- 
msals  the  one  thtnif  to  be  gnarded  against. 

Next,  we  have  to  consider  the  use  of  nitrate  oi  silver.  It  will  have 
no  place  during  the  period  of  invasion,  and  of  copious  thin, gruel-like, 
puriform  seeretion.  But  when  the  secretion  becorae-s  creamy  and 
*lii»tinctly  purulent,  and  the  conjunctiva  velvety,  a  .solution  gr.  v.  vei 
Jt-ad  ?i.,  may  be  tried  on  the  everted  lids.  The  longer  the  brush  is 
held  in  contact  with  the  surface,  the  greater  is  its  effect,  and  thia 
iBiy  not  be  small.  Pain  will  ensue  for  an  hour,  or  longer;  for  a 
hine  the  secretion  is  suspended,  or  becomes  watery,  and  if  after 
twtnty-foiir  hours  the  swelling  is  less,  and  the  secretion  not  so 
copious,  the  remedy  has  been  well  chosen  and  may  bo  repeated.  It 
must  be  rememlxn-ed  that  the  fli-st  application  is  tentative,  and  to 
I*  carefully  watched  iii  its  effects,  especially  on  tho  cornea.  The 
'$  &jhition  is  generally  to  be  preferred  (gr.  x,  ad  3  i.).  Fonnerly 
niiicb  stronger  solutions  were  in  vogue,  but  stronger  than  ^^  they 
^  not  to  be  commended.  Tliorough  contact  with  alt  of  the  con- 
junctiva is  very  diflicult  even  when  tho  lids  can  be  t\iV\y  evertM, 
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but  an  effort  must  b«  made  to  effect  it  by  thrusting  the  bruslii 
to  the  fornix.  The  solution  is  by  some  droppeil  upon  the 
conjunctiva,  but  care  must  bo  taken  to  avoid  the  cornea;  it  may  1 
dropped  in  three  times  daily  when  cheiuosis  is  extreme.  Tbeap 
plication  of  caustic  to  the  lids  will  usually  be  made  once  in  twelw 
or  twenty-four  hours,  seldom  oftener  and  fr*?quently  but  once  i 
day.  The  recurrence  of  the  purulent  secretion  is  the  signal  fa 
repetition.  It  is  at  this  point  that  the  good  Jud^uent  of 
physician  is  tested.  That  copious  use  ot  vaseline  is  a  valuable  < 
adjutoi-  is  indubitable. 

No  retnc'<ly  has  such  fjeneral  acceptance  in  Uiis  disease  as  nitr 
of  silver.     Recently  peroxide  of  hytlrogen  in  watery  solution  co 
taining  3:f  by  weight  has  been  proposed  hy  LanUolt  as  of  value 
an  antiseptic.     It  acts  by  the  rapidity  with  which  it  liberates  oxjr 
gen,  and  ith:is  the  elfeet  of  abnling  llie  iiuanlity  of  pus,  butexerlsofl 
special  control  over  the  inllanunatiuu.     It  must  be  kept  at  a  \v.m\ 
perature  below  60°  F.,  and  in  a  bottle  tightly  corked.    The  tisso 
remain  swollen  and  soggj'  and  the  cornea,  is  no  less  liable  to  beinJ 
jured.     It  does  not  supersede  the  caustic    It  is  not  irritatui^  (mv-I 
vided  in  its  preparation  it  is  free  from  sulphuric  acid.    lodofonni 
has  been  dusted  into  the  eyes,  but  iced  water  and  other  reiaodien 
have  at  the  same  time  been  employed,  and  we  are  not  authorized  Ifll 
assign  special  value  to  it.     It  may  iXo  well  for  cases  of  mild  typal 
and  with  persons  who  vnW  not  submit  to  confinement  and  coDstoflb 
treatment.     The  powder  must   be  extremely   fine  and  be  duslol] 
freely  over  the  everted  lids.    When  corneal  ulceration  exists  it  nuf| 
be  used,  but  the  i*eniedy  is  less  in  favor  now  than  it  was.    Rveoi 
authors,  Heyl,  Freyer,  have  substituted  hot  water,  of  a  tempera- 
turo  as  high  as  1 12^  to  12U"  Fahrenheit,  for  iced  water  and  reporied 
useful  results.    Heyl  uses  it  for  one-half  an  hour  three  times  daily, 
while  Freyer  employs  it  from  six  to  eight  hours.     Heyl  confesses 
want  of  success  in  dealing  witli  adult  cases,  and  his  exjierience  bas 
chiefly  been  among  infants.     With  them  the  disease,  if  atlackf^l 
early  enough,  is  seldom  destructive  to  vision,  and  whether  by  hot 
water  its  duration  is  briefer  than  by  iced  applications  remains  IpJ 
be  cori-oboi-ated.     Freyer's  claim  of  better  success  in  the  adult  c»«*| 
also  awaits  corroboration. 

Very  rerentl)-  norrosive  sublimate  has  been  again  bronght  tntn  oFe  Bud<J 
in  two  dltTorent  iu<*thuUti.    The  fir<t  \»  lippMcatinns  of  f>olutioua  1 1<>  OOO  io  i 
evertetl  litlx  with  »ueh  frequency  »»  will  hutd  thepunileut  secretion  incbefk-1 
Tho  stren^tti  of  the  solution  luay  even  be  inerejuned  if  the  pliyviclan  \*  ««»-J 
stAutly  iLt  hand  and  does  the  work  himself;  thia  is  feasible  only  in  liot^pil'i^ 
practice.     Gn*at  pain  iit  produced,  and  alt  uttual  precautiuiis  of  eleaiilioe^ 
and  cold  lotions  are  maintained.     Another  method  is  to  acarlly  the  itiii* 
JDurtivH  Ixjtli  palpebral  and  ocular  by  iuelsiong  3  or  3  nun.  apart,  and  hruil) 
It  moderately  Mith  a  Bolatiou  1  \o  \,000.    Xu  annsthetio  mutit  be  ^veo-   A_ 
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tooth-brush  is  usmI,  hikI  c4i.nthotomy  luay  be  done.  A  remarkable 
lent  of  BBcrt'tion  takes  placi?,  although  the  IIcIh  may  8w«tl.  Tbn  tmuie 
ing  may  ha%-e  to  be  rf[H«ttt!d  at  intervals  of  three  days  (or  two  orthrre 
ina.  The  geniiicitlal  vahie  of  tlie  rftiu-'dy  eu(;geiit8  the  treatiueut.  1 
^Dploytxl  it  in  five  cases  with  pxid  effect,  aiitl  piirix>i«e  to  u»e  it  further, 
at  coiLipEiration  is  the  ultimate  produetioii  of  more  or  le»K  i>x- 
and  irregular  adhesions  between  the  lidu  and  the  giol>e.  Theeajies 
vpatieutit  of  the  iiifinuory  whoeoiitd  not  be  taken  under  hosiiital  wire, 
I  for  conditionA  so  unfavorable  1  was  glad  to  find  an  effective  treoituieut, 
bough  painful  and  attended  by  the  drawl>aeks  mentioned.  In  no  inotAuce 
serfoQS  daina>^  done  to  the  cornea.  The  cuptoumry  auxiliary  proeeed- 
pi  were  insisted  on.  The  depth  to  whic;ii  tlie  gonocoocus  penetrates  the 
tu«  and  the  auKjiuil  of  <»deiiia  d«termine»  the  ueed  of  scariflcatioDB  and 
method  and  vigur  of  the  bruiiUiug. 

When  infiltration  of  the  cornea  appears,  a  solution  of  atropia 
LOutU  lie  ii.sed  and  ospocially  Tor  central  ulcerations.  It  is  to  be 
Knembei*ed  that  iritis  is  very  liable  to  occur  and  hence  atropia 
hs  an  important  indication  in  all  corneal  complications.  Should 
lerebe  a  marginal  ulcer,  a  weak  solution  of  sulphate  of  eserine, 
r.  S&.-L  ad  3L,  may  be  used  twice  daily.  But  it  does  not  exclude 
K  intercurrent  use  of  atropia.  If  strong  eserine  solutions  are 
Bed,  they  may  provoke  pupillarj"  adhesions,  lu  many  cases  wo 
re  not  allowed  to  debate  the  propriety  of  this  treatment  because 
the  rapid  advance  of  ulceration.  If  it  thi-eaten  to  perforate,  we 
say  perform  paracentesis — for  actual  prolapsus  iridis  we  are  to  do 
lothing'  with  the  iris:  excision  does  harm.  While  in  simple  corneal 
ifcerations  without  blennorrhoua,  we  derive  advantage  tvom  the 
ctnal  cautery  such  is  not  the  fact  in  the  situation  now  considei-ed. 
(if  tent-ative  use  of  very  hot  water,  110''  to  120°  F.,  may  be  sug- 
[esled  on  general  principles  because  of  the  perilous  predicament, 
Wl  the  writer  has  no  experience  on  the  point- 

The  issue  of  an  attack  may  be  in  perfect  restoration  of  the  con- 
UJCtiva  to  its  nonnal  tcxtm-e,  in  case  it  were  healthy  before,  but 
not  seldom  passes  through  a  period  of  papillaxy  hj-pertrophy 
r&nulations)  which  may  continue  for  weeks.    Tlui  case  may  be 
Bder  treatment  for  this  condition  long  after  the  ociilar  conjunctiva 
Us  recovered  its  normal  state,  and  at  this  stage,  sulphate  of  cop- 
per crystal,  tannin  and  glycerin,  5i.  ad  3  i.   or  stronger,  will  be  the 
iOSt  useful  applications.     In  the  event  of  the  cornea  being  dara- 
i,all  eventuaUties  are  possible,  between  a  slight  degree  of  opac- 
■,  almost  amounting  to  transparency  on  the  one  hand,  and  sta- 
yloma  corneas  f"*  at  rophy  of  the  globe,  on  tJie  other.    A  partial 
.phyloma,  or  anterior  synechia,  for  which  an  artificial  pupil  may 
practicable,  is  exceedingly  common.     It  is  of  course  possible  that 
th  eyes  may  be  lost,  but  the  right  is  the  one  most  often  affected; 
id  it  is  common,  when  a  second  eye  is  attacked,  for  it  to  be  less 
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severely  inflamed  th:m  Uio  fii-st.  The  reason  is,  because  the! 
tiuns  are  less  noxious  during  the  decline  of  the  inflammation, 
this  reason,  the  pus  of  a  florid  urethritis  will  cause  much 
severe  inflammation  than  that  from  the  sta^e  of  gleet 
fatality  to  sight  of  this  disease  is  great,  and  is  set  fXovm  by 
as  follows:  Out  of  40  eyes,  16  became  totally  blind,  9  retained  i 
vision,  and  5  had  useful  vision,  or  cotild  obtain  it  by  operation:  in] 
the  cornea  was  involved,  while  in  only  10  did  it  escape.  That! 
corneal  trouble  occurred  in  three-foui-tlis  of  the  eyes,  wlul«  40^1 
came  blind. 

The  protection  of  the  fellow-eye,  in  case  it  be  intact,  is  of 
utmost  importance,  and  my  exjtenence  ha.s  l>een  that  the  endeav^ 
to  seal  it  hennetically  by  a  bandage  or  plasters,  is  ineffectual 
-cannot  be  carried  out  rigorously,  because  of  the  wretchedni*sswli 
it  inflicts  in  making  the  patient  for  the  time  wholly  helpless,; 
bt?cauH(!  of  the  excoriation  of  the  skin  of  the  ciieeks  and  Ud,  audi 
the  impossibility  of  preventing  the  patient  fi-om  slipping  off ' 
covering   during   the  night,  and    unwittingly  exposing  himself  I 
contagion  by  his  soiled  fingei*s  or  accidental  communication  fn 
the  other  eye.    In  fact,  the  need  of  handling  the  eye  to  change  1 
dressings,  which  sliould  be  done  twice  daily,  involves  more  expo 
than  to  warn  the  patient  and  attendants  of  the  need  of  the  utraa 
caution,  and  to  insist  that  the  patient  sleep,  lying  on  his  bacl^c 
on  the  side  of  the  afl^ect^^d  eye.    A  device,  whose  authorship  Vjong 
to  Dr.  BuUur,  of  Montreal,  has  answered   well,  viz.,  to  cover 
soimd  eye  with  a  watch-glass,  attached  by  means  of  rubbtT  yh 
ter.     It  need  not  be  removed  oftener  than  once  in  several  dajrsiil 
secretion  may  demand. 


4.  Plastic  Conjunctivitis,  viz.;    a,  croupoujs  and  h.  diphlh 
itic. — Under  the  description  of  purulent  conjunctivitis,  we  liavi 
mentioned  that  sometimes  the  secretion  is  to  a  degree  pbsll 
either  forming  shreds,  or  adhering  to  the  mucous  surface, 
special  significance  is  to  be  attached  to  this  fact,  but  cases  son 
times  arise  where  the  plastic  quality  of  the  secretion  is  a  distinetit 
peculiarity,  predominating  over  all  other  featun?s  of  the  case,  i 
therefore  they  deserve  special  mention.    Various  grades  of  th» 
quality  appear,  and  if  we  find  that  the  layer  of  false  membr 
can  be  easily  rubbed  from  the  conjunctiva,  there  may  h«  uo  i 
of  regarding  the  case  as  differing  essentially  from  a  blennorrhffii 
because  it  will  soon  exhibit  the  features  of  the  latter  by  transfor 
mation  of  the  plastic  substance  into  oixlinary  purulent  seer*  tiL':^ 
On  the  other  hand,  we  meet  cases  in  which  a  plastic  exudation  is 
the  dominant  fact.     It  will  api>ear  in  greater  or  less  degree,; 
while  the  moderate  cases  differ  6o  widely  from  the  most  s*)verc,l 
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warrant  separate  desi^ations  for  each,  we  also  meet  intcrme- 
ite  degrees  of  f^everity  wliich  itisdifticult  to  brinf-  iintler  an  exact 
siflcaliou.  Some  authore  insist  upon  describing  croupotis  and 
Hphtheritic  conjunctivitis  as  separate  diseases.  In  the  former 
yttpuiis)  the  c.yelids  alone  are  attacked,  the  exudation  is  moder- 
ely  aUlierent  becjiuse  superficial;  by  rather  severe  friction  witli 
I  rag  it  can  be  rubbed  off  and  exposes  a  bleeding  surface.  The 
^osit  may  bo  in  patches  or  spread  over  the  whole  surface.  The 
aeral  reaction  is  moderate,  the  lids  not  much  Rwollen,  the  ocular 
njunctiva  red  and  somewhat  u'cletnutuus,  the  cornea  seldom  in- 
olved  either  in  opacity  or  ulceration.  On  the  other  hand,  tiij^A- 
ritic  conjunctivitis  is  described  as  a  condition  in  which  both  the 
klpebi'al  and  ocular  conjunctiva  is  covered  by  plastic  exudation, 
rhich  is  dense  and  gray,  penetrates  deeply  into  the  tissue,  involves 
tie  whole  murous  membrane,  and  in  the  lids  attacks  so  gi^eat  a 
pth  of  tissue  as  to  make  them  hanl,  stilf,  and  bn-nvtiy.  The 
oatcrial  cannot  be  wiped  away  and  the  structures  ai-e  deprived  of 
blood  by  the  intrusion  of  the  plastic  substance.  Thecoriiea  is  very 
ible  to  ulceration  or  necrosis.  There  will  he  fever  and  general 
prostration.  The  fli"St  distinct  portrayal  of  this  condition  was  iu 
:of  the  earlier  papers  of  Von  Graefe:  and  it  was  limned  with 
k  master 'hand. 
There  is  no  doubt  that  under  the  above  description  of  croupous 
[•eonjunctivitis  many  cases  may  bo  ranged  with  correctness  and  that 
the  dlsfHsi'  is  piiifly  k>cal.  But  if  wc  altempt  to  be  thus  precise  in 
ourdestgjuitioNs  we  fall  into  error.  I  have  treated  a  case  in  whicli 
Uw  plastic  exudation  was  conftned  to  the  lids,  but  was  not  superficial, 
it  wus  incorporated  with  the  deep  texture  and  never  could  bo  wiped 
aH-a,T;  and  finally  it  dis^ippeared  hy  absorption  or  simple  melting 
I  WTiy,  as  I  have  seen  similar  material  behave  when  exuded  upon 
tiie  tonsils  and  fauees  in  a  fatal  case  of  diphtheria.  Again  Nettle- 
ahip  describes  {St.  Thoman'  Hosj).  Repurts,  Vol.  XIV.,  1S86)  two 
cases  of  fatal  diphtheria  beginning  in  one  instance  on  the  conjunc- 
tt\*a  of  one  eye  and  sprcaduig  to  the  nose,  throat,  and  o[tpositc  eye, 
ind  in  which  both  lids  of  the  eye  fli-st  affected,  were  lined  with  a 
KCHlerately  adhei*ent  membrane,  hut  the  substance  of  the  lids  was 
not  mfiltrated  uor  swollen;  the  ocular  conjunctiva  was  inflltiuted 
Md  tlie  cornea  was  n^presented  by  a  thick,  white,  soft  slough.  Tlie 
&iKeswere  covered  with  membrane.  The  other  eye  became  af- 
fected, but  the  hard,  brawny,  rigid,  and  bloodless  condition  said  to 
^  typical  of  dii»hlheritic  conjunctivitis  was  never  present.  Yet  this 
[tte^by  its  complications  and  fatal  issue,  wasunqut^stionahly  one  of 
r^iphtheria  and  the  ocular  disease  was  diphtheritic  conjuuctiviti& 
Mr.  Nettleship  also  reports  anothi^r  case  of  "muco-pundent  oph- 
Ualmia  of  the  right  eytr "  with  membrane  on  the  lower  Ud,\>oyn  \\» 
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mucous  and  cutaneous  surfaces,  also  on  the  free  border  of  the  up 
lid,  but  not  on  its  jmlpt'lu-al  surface.  Tlie  otlicr  eye  was  uor 
Tiie  pillara  of  the  fauces  on  both  sides,  the  tonsils,  uvula,  and  i 
palate  weix;  covered  witli  a  thick,  gray,  ashy  membrane;  the  g[t 
about  the  jaw  on  both  sides  were  enlarged.  This  was  of  cou 
diphtheria,  and  the  eye  considerably  impaired;  the  other  pye] 
mained  free,  and  on  the  tenth  day  the  child  died. 

It  seems  more  log'ical  to  speak  of  such  cases  in  a  ^neral 
as  plastic  or  diphtheritic  conjunctivitis,  and  not  to  expose  ourseh 
by  a  rigid  delinition,  to  a  false  description  of  a  certain  numb 
We  may  meet  with  all  the  types  which  liave  been  rcfenvd  t-o,: 
we  may  choose  to  call  the  lighter  forms  croupous,  but  it  uould| 
less  erroneous  to  style  them  mild  degrees  of  plastic  conjunclivili 
and  we  may  call  the  graver  forms  intense  degrees  of  plaeUc  \ 
junctivitis,  or  when  constitutional  symptoms  appear  we  mayi 
rectly  call  the  cases  diphtheritic  iiTespective  of  the  depth  on 
of  the  plastic  inftltratiou  of  the  conjunctiva. 

It  may  be  proper  to  quot«  from  Flint's  "Practice  of  Medicin 
1881,  p.  38,  a  passage  which  describes  the  pathological  anato 
and  which  will  also  serve  to  explain  the  cause  of  the  various  (on 
of  the  disease  we  are  discussing.     He  says: 

"  The  tenus  crQUjMU^  luid  diphOurific  lire  applied  tofibrinoas  eiud*tia 
»IHtii  iiiucntiH  membranes.  Unlike  the  iiiflaiiiinat  ions  of  dertjiiHnieiiibnuunLt 
ortliimry  inflammationB  of  mucous  membranes  are  not  aecoin|>ani«l  bfj 
flbrouH  exudation.    TJie  tonii  catarrhal  is  soiuetimeH  applied  to  thoee  i 
inflammations  of   mucous  membranes  characterized   by  ai\  exudation  I 
eerum,  muciift,  and  some  puiwwils.    According  to  the  careful  investJitHti 
of  Weigcrt,  fibrin  Ia  present  in  tlie  inflammations  of  mucous  niembninest 
■wheu  the  epithelial  covering  is  partly  or  wholly  destroyed.    Tlu'  e|iiUiflia 
may  U^  destroyed  from  various  emises.  among  the  most  ii[iiH>rtant  of  wb 
is  eoit^ulation  nerrosis.    The  utierot<LH  may  extend  deeper  than  theepit 
int<i   the  snbjaeent   tissues.     Wlien  only  the  eiiithelium   i«  destrojrd. 
fibrinous  exudation  lies  upon  the  membnma  propria  of  the  mueoos  i 
brane.  from  whieh  ft  vm\  rejidily  be  stripiied  off  without  lose  of  ffub 
This  form  of  exudation  is  colled  croupous.    When  the  primary  neenaisl 
volves  the  tissue-cells  on  well  tis  the  epithelium,  the  flbrinous  exudation  «• 
tends  from  the  surface  into  the  tissue  ot  the  muooufi  membrane,  and  cannoi 
bo  removed  witliout  loss  of  fiubstanee.    This  second  form  of  exudation  i>*il*" 
nominated  diphtheritic.    When  the  flbrinous  exudation  ndh(trc«  cksely  I 
the  nuieous  membrmie  without   really  inflltraliii«  it,  it  is  called  p»eii 
diphtheritic.    It  is  tu  l»e  oliserved  that  croupous  and  diphtherilii*  exmUtiiK 
require  destruction  of  the  epithelium  only  In  one  place,  and  that  they  i 
extend  themselvei}  over  the  surface  uf  the  »urn>uudiii»f  inUct  ej>itlip!liiil 
The  flbrin  in  croupous  and  diphtlieritlc  Inflammations  is  dtrivei!  imrlly  fn 
the  blood,  partly  from  metamorphosis  of  the  epithelial  and  other  ce^^  *n 
perhap«,  partly  from  flbriaoid  degeneration  of  the  interoelluJar  «ub 
(^'euiuaim)." 

The  remark  made  in  this  quotation  "that  crou|>ous  and  dip 
theritic  exudations  require  destrucLiuu  of  the  epithelium  only  I 
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e  place  and  that  they  !uay  extend  themselves  over  the  surface 

tho  surrounding  intact  epithelium  "  was  emphatically  exempli- 

in  a  patient  whom  I  saw  with  Dp.  R.  H.  Derby;  a  young  child 

ith  a  thick  coating:  of  plastic  exudation  over  the  upper  lid  as  the 

cial  feature  of  a  sevtiv  iiiflammatury  condition.     It  could  be 

sily  pull<*d  off  as  a  whole,  and  displayed  at  one  point  a  mass  of 

iproutin^  granulatiouH  as  lar^e  as  u  pea  where  the  mucous  mem- 

e  seemed  to  be  perforated.    Obsei-vation  for  successive  days 

»ved  this  spot  t^  be  the  focus  whence  tlie  exudation  extended. 

len  by  cauterization  thes<?  ^granulations  were  destroyed,  the  ten- 

lUcy  to  diffuse  plastic  exudation  speedily  disappeared.    The  case 

mtinuiMl  for  several  weeks. 

It  must  be  added  that  cases  are  recorded  in  which  a  film  of 

stic  material  continued  to  form  and  be  thrown  ofT  for  many 

ontlis,  not  only  upon  the  palpebi*al,  but  on  the  conti^ous  ocular 

injunctiva,  while  the  reaction  was  moderate  both  in  swelling  and 

ler  inflammatory  features,  and  finally  the  eye  recovered.    In 

ither  words,  plastic  conjunctivitis  appears  rai*el\'  as  a  chronic  af- 

tion.    Cases  which  pei-sisted  as  long  as  five  months  are  given  by 

ettleship,  Si.  Thomas'  Hospital  Reports,  Vol.  X.,  1880,  and  by 

ritchett  and  Juler,  Titans.  Oph.  Soc.  of  United  Kiug-dom,  VoL  IIL, 

I.  1.  1883,  with  colored  plate. 

Sometimes  one  only,  but  usually  both  eyes  ai'e  affected.  While 
isually  siM)ntaneous,  it  may  occur  after  operations  upon  tho  eye. 
s  happened  once  in  my  experience  in  a  boy  ten  years  of  age  oper- 
ted  upon  for  strabismus;  the  densi*  gray  plastic  infiUration  ex- 
tnde<I  from  the  wounds  over  the  ocular  and  then  over  the  palpe- 
iral  surfaces,  with  the  typical  characteristics  of  stiff  and  bloodless 
;ructures.  It  sometimes  occurs  after  the  exanthemata,  measles,  or 
rlct  fever,  and  broncho-pneumonia;  it  may  go  up  from  the  throat 
nd  nose:  chronic  inflammatory  conditions  of  the  conjunctiva  pre- 
isposti  to  it.  Epidemics  may  occur.  At  its  outset  it  may  be  ac- 
mpanied  by  severe  swelling  and  great  redness  of  the  lids,  almost 
irysipelatous,  but  ordinarily  the  swelling  is  moderate  and  the  dis- 
arge  slight. 

In  certain  instances,  which  seldom  occur,  the  lids  are  firm,  stiff, 
hard,  difficult  to  evert  because  of  the  depth  of  the  infiltration, 
heir  temperature  is  increased,  and  handling  produces  much  pain; 
may  be  nnpossible  to  evert  them.  The  contrast  between  the 
abundant  plastic  infiltration  and  the  absence  of  secretion  in  these 
severe  cases  is  remarkable.  The  cornea  is  liable  to  opacity  at  an 
e-ar!y  period,  and  may  easily  succumb  either  by  ulceration  or  by 
diffused  infiltration.  When  cut  into,  the  lid  is  gi*ay,  lardaceous, 
nd  little  disposed  to  bleed.  The  tissues  are  filled  with  micro- 
rganisms.     Not  infrequently  diphtheritic  patches  arc  found  in  the 
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nostrils.  The  period  of  infiltration  lasts  from  six  to  twelve  ( 
when  the  membrane  begins  to  be  dissolved  and  comes  off  or! 
sorbfd;  reddish  streaks  and  pauiies  appear  in  the  while 
the  lids  beeome  softer,  the  conjunctival  tissue  is  more 
lent  and  velvety,  showing  a  papillary  outgrowth,  and  a  dischai; 
which  gradually  becomes  purulent,  sets  in;  after  a  time  the 
takes  on  the  aspect  of  an  oi*dina  ry  blennorrhopii.  During  the  pmca 
of  healing  of  severe  cases,  an  abundance  of  cicatricial  tissue  isil* 
veloped,  giving  rise  to  atroply  and  shrinking  of  the  conjunct 
The  proirnosis  is  In  these  cases  extremely  grave,  and  life  itself  i 
sometimes  at  issue. 

It  must  be  added  to  the  above  description  that  a  membmii 
exudation  may  form  on  the  cutaneous  surface  and  ederes  of  \\w  lid^ 
and  the  conjunctiva  present  simply  a  blennorrhceal  condition.    E^ 
slougrhinff  of  the  skin  has  been  observed  (Nettleship)  and  there  im5| 
also  be  ulcerations  and  exudations  or  herpetic  eruptions  on 
cheeks  about  the  nostrils  and  lips,  and  perhaps  exudation  m  i 
throat. 

Tlie  health  of  the  patient  and  his  surroundings  are  of  great  r 
portance  in  eontendin*?  with  this  mahuly. 

Treatment. — For  the  milder  case's  cleanliness  and  not  vcrv  fold 
lotions  are  suUlcient;  buric-ucid  solution  may  be  employed,  and  I 
disease  will  readily  yield  within  a  few  days.    As  the  tendency  M 
production  of  plastic  membranes  abates,  a  weak  nitrate  of  sihvi 
solution,  2  or  5  gi-s.  ad  3  i.,  may  be  employed  once  in  twenty-Ioi 
hours.  There  are,  however,  exceptional  cases,  of  which  within  ayrtP 
Iliave  seen  one,  where  the  disease  is  nion;  obstinat/c.  The  exudatioJ 
though  conQned  to  the  lids,  penetiales  the  membrane,  cannol 
wip(*<l  away,  and  persists  for  weeks;  at  the  same  lime  somt;  ulc 
ation  may  take  plac^  at  the  edge  of  the  cornea.    In  the  inbianceiH 
my  mind,  applications  of  cold  with  cleanliness  and  mlUl  renniiii"* 
had  no  controlling  influence.    The  best  result  was  at  lenglh  <»^J 
taincd  when  a  solution  of  corrosive  sublimate,  1  to  ^fiiH),  was  itm- 
cUletl  over  the  everted  lid  several  times  a  day,  and  a  solution,  lt»| 
5,CKiO,  used  as  an  external  wash. 

Antiseptic  and  germicidal  substances  are  obviously  indicated. 
In  selecting  them  and  their  degree  of  concentration  we  mualWi 
guided  by  the  intensity-  of  the  process  and  its  stage.     The  very 
grave  cases  are  fortunately  rare,  and  in  them  the  dense  inllltralwwj 
imperils  the  vitality  of  tlie  tissues,  threatening  gangrene.    If  thfl 
confronts  us  we  may  use  hot  instead  of  cold  lotions,  and  resort  ttfl 
antiseptics  cautiously.  A  trial  of  corrosive  sublimate,  1  to  I,CKio,ma.*J 
be  made  when  some  secretion  appears,  and  if  not  too  greatly  1 
sented   may  be   repeated,  carefully  watching  its  iMTects.     In  faC 
the  treatment  must  be  tentative  and  the  case  frequently  insp 
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swelling  bo  great  we  will  use  cold,  even  iced  lotions,  and  employ 
lild  antiseptics  cautiously  to  remove  !>ecretion.  The  gurmicidal 
ae  of  corrosive  sublimate,  meaning  in  strength  1  to  500  or  I  to  ^,000, 
squires  caution  and  judgment.  Its  antiseptic  use  1  to  5,000  will  be 
ersistent.  One  may  employ  as  antiseptics  aqua  chlorinat.,  sol. 
odse  chlorinat.  (Labarraque),  1  to  5,  sol.  [mtass.  permaugiinat  2^. 
"inely  powdered  iodoform,  dusted  into  the  eye,  or  mixed  with  vaae- 
2ne,  3  L  ad  3  i.,  is  to  be  suggested. 

U  swelling  be  so  great  as  to  make  canthotomy  advisable,  the 
ut  surfaces  will  be  invaded  by  the  exudation.  Wolf  ring  recom- 
mi^ndfd  thf  ung.  hydrarg.  oxid.  flav.  witli  vaseline  3*  rubbed  on  the 
lucous  surface  once  or  twice  daily  with  energy*,  but  its  value  has 
Bot  bt^'n  sustained,  although  approved  by  Schmidt-Rirapler,  1SH5. 

When  the  plastic  material  begins  to  dis.'ipi)ear  and  a  I'cd  and 
succulent  surface  emerges,  the  nitrate  of  silver  will  find  place,  but 
Dcver  until  this  stage.  Its  utility  is  prt?cisely  the  same  as  in  cases 
of  purulent  inflammation,  and  the  rules  for  its  employment  will  be 
the  Kime.  Ah  the  disease  abaU's,  the  cold  lotions  and  the  cleansing 
will  be  leas  fre<iuenu  Leeches  and  depressing  remedies  are  out  of 
pltce. 

Constitutional  tn'atment  may  not  in  many  cases  be  neglected. 
Foremost  is  the  necessity  of  sustaining  the  nutritive  |M>wer  by 
careful  feeding,  by  Iron  in  full  doses,  by  quinine,  and  perliaps  by 
stimulants.  Milk  will  be  largely  employed,  and  all  the  measures 
called  for  by  other  complications,  whether  in  the  nostrils  or  the 
throat,  on  the  face  or  in  the  chest,  will  be  resorted  to.  By  v.  Graefe 
and  by  some  of  his  followers  mercurials  have  been  given,  but  they 
»re  not  to  be  relied  upon. 

The  disease  may  be  very  serious  and  the  great  danger  is  to  the 
comea,  while  in  cert;iin  types  the  cotijiinctiva  undergoes  atrophy, 
sometimes  causing  broad  adhesions  or  fiiKua  at  the  retro-taraal 
foMs,  and  ma^*  eventuate  in  cntropium  or  trichiasis.  The  risk  to  life 
has  been  referred  to,  but  this  is  not  often  met  with.  The  cornea 
in  some  instances  suddenly  and  totally  breaks  down  with  yellow 
mflltration,  while  usually  the  damage  comes  by  ulcei-atlon  and  per- 
foration beginning  at  a  particular  spot.  Qraefc,  out  of  40,  lost  U 
7<^;  Hirschfeld,  out  of  04,  lost  84  eyes;  Jacobson,  out  of  22,  lost  5 
fiyea.    The  fatality  in  epidemics  is  apt  to  be  most  severe. 

5.  Granular  Conjtinctivitis—Trachoma.~-\]inier  this  name  is 
grouped  a  variety  of  conditions  apparently  quite  dissimilar,  whose 
cluef  characteristic  is  hypertrophy  of  tissue,  and  which  has  received 
itename  from  the  presence  of  certain  granules  or  follicles  which 
DOdor  one  form  or  another  are  considered  essential  I/0  it.  It  may 
or  may  not  be  attended  by  acute  inHammation.    The  uame  tra- 
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choma  was  popularized  in  ophthalmology'  by  Stellwas:,  whocaT 
attention  to  the  granules  as  marking  the  disease,  and  they  arc  ofUn 
caJled  trathoma  granules,  but  have  nothing  in  comiuon  with  the 
granulations  of  a  healing  wound.     lu  uiauy  cases  of  grauular  cm- 
junctivitis  they  arc  not  recoguizable  to  the  naked  eye  because  h,  ■ 
bedded  in  the  tissjiie;  in  some  cases  they  do  not  exist,  in  some  < 
they  are  few  and  liard,  in  other  cases  they  are  most  exuberani 
very  soft.     "VVe  find  them  as  semi-transpai'ent,  seed-iike   ljt«.  -, 
compar»jd  to  grains  ol  boiled  sago  or  the  spawn  o£  frogs;  Oiey 
may,  in  old  cases,  be  dull  i-ed  and  in  hard,  [lalU*ne}.I  masses.    Tlier 
often  appear  in  a  ridge  along  the  urbital  edge  of  the  larsu^aaii 
semi-o|)a^uo  inllltration,  and  their  seat  of  election  is  the  fomixof 
the  upper  lid  and  not  much  less  frequently  of  the  lower  lid.    In 
these  localities  they  exhibit  clefts  and  pi-ominences  like  a  cauli- 
llower,  owing  to  the  laxity  of  the  tissue. 

Besides  these  granules  we  have  more  or  less  hypertrophy  of  tis- 
sue, which  may  appear  as  fine  or  conspicuous  papillary  oulgroffllj; 
the  membrauf  is  deep  red,  usually  rough,  sometimes  is  smuolh, 
and  occasionally  is  enormously  thickened.  After  long  continuaoce 
flbrilla:  of  connective  tissue  appear,  and  in  tlic  end  it  su|>ei-sedesall 
other  textures,  bringing  about  atrophy  and  various  degenenUioni^ 
Under  certain  phases  tbere  is  secretion,  either  walerj'  or  mucoKlal 
or  purifotMu — iu  most  cases,  and  these  the  chronic  ones,  then:  rs 
little  or  no  secretion. 

While  of  necessity  a  source  of  discomfort,  the  chief  misery  anil 
mischief  are  tit  rough  the  lesions  of  the  cornea.  Tliis  become*  ha*), 
vascnlarixetl,  ulcerated,  densely  opatjue,  sclerosed,  i>erh:ips  i>erf<M-i- 
te<l  and  staphylomatous.  The  vascular  haziness  is  called  /i«/i(iri.> 
and  may  be  in  most  various  degrees  of  density,  called  ^i. /enuiij 
(thin),  or  p.  crafisua  (lleshy).  The  upper  portion  of  the  cornea  raay 
alone  be  alfected,  the  whole  may  be  impheated.  The  pannus  may 
occur  during  the  period  of  hjpertrophy;  its  worst  forms  an;  found 
in  the  last  sad  stage  of  conjunctival  atrophy. 

The  disease  affects  the  upper  lid  more  than  the  lower;  v 
rarely  does  it  attack  the  ocular  conjunctiva,  save  iu  the  form 
follicular  trachoma,  and  then  by  continuity  from  the  fornix.  It 
chronic  in  its  duration,  liahlo  to  intercurrent  intlammatJons^tf^cU 
chietly  those  in  poverty  or  living  in  unhealthy  conditions;  is  a  pesl 
in  asylums,  orphanages,  barracks,  utid  poor-houses;  is  fotmd  among:,| 
children  (seldom  in  inTants)  and  adults  of  all  ages;  in  later  life iS' 
seldom  begun,  but  merely  continued.  It  has  general  geograjiliica' 
limitations,  in  the  sense  that  in  certain  countries  it  is  far  more  j 
severe  and  prevalent  than  in  others.  For  example,  in  Irelan<i.B 
Holland,  Belgium,  Turkey,  and  Egypt  it  is  thecurse  of  thecooimon  " 
people.     In  Russia  it  abounds,  in  middle  Germany  it  prevails  less 


THS  CONJUNCTIVA. 


339 


m  In  southern  Qcnnany  and  Attstria.     In  tbo  United  Statea  It 
iffet'ts  the  dwellers  in  tenemont- houses,  :ind  ^ocs  with  unhyg'ienic 
auditions  in  large  cities.    It  pi'evails  in  tlie  Western  prairies  and 
found  scattered  widely  over  the  country.     A  high  altitude  is  un- 
[favoi-able  to  it-s  production,  as  proven  in  Switzerland.    See  Chibrel.' 
lie  negro  race  arc  said  to  be  exempt  (Burnett),  although  mulat- 
[toes  of  eveiy  yrade  ai*e  iLs  victims.     It  occurs  amon^  the  Western 
[Indians.    Most  im]>ortant  is  tlie  favorippr  influence  of  the  so-called 
y*mpliatic  (scrofulous)  temperament.    On  this  point  sutHcient  stress 
Eias  not  until  lately'  been  bid,  aUhou;^h  clinicians  have  ahvaj-s  reo- 
logDized  the  fa<rt  In  practice.    Tins  accounts  for  its  appearance  oc- 
casionally araong"  the  wealthy  and  wtill-rared-for,  and  it  is  not  less 
obstinate    anions'  them  than  their  poorer  fellow-ci-eatures.     See 
JC*    For  its  dispersion  another  cause  must  be  assigned^  viz.,  a 
Jegrree  of  contagiousness.     ( )n  this  point  cai*eful  discrimination  is 
f<|uisitc.    Those  phases  accompanied  by  secretion  are  undoubtedly 
contagious,  and  in  the  degree  of  il-s  copiousness.    For  example,  the 
•called  Egyptian  ophthalmia,  which  is  a  mixed  condition;  the  di.s- 
Bas«  as  found  in  public  institutions,  educational  and  eleemosynary; 
the  so-called  acute  trachoma,  some  cases  of  follicular  trachoma — 
lall  are  attended  hy  muco-purulent  or  other  secretion,  and  in  all  a 
l^reat  variety  of  microbes  are  to  be  found.     The  means  of  contagion 
ire  in  Egypt  ilies  and  other  unsavory  media  (Howe),  use  of  towels 
[and  toilet  articles  in  common,  wnshing  in  the  same  water,  and  the 
[innumerable  modes  of  conveying  lUth  practised  hy  filthy  people, 
le  contagium  may  adhei-e  to  the  walls  aiul  Uoors  of  the  places 
^here  tl»e  patients  live  (Cohn '),  it  being  assumed  that  these  places 
ire  prone  to  be  dirty  and  the  inmates  will  always  bo  more  or 
Jess  crowded.     Accidental  conveyance  to  the  eye  of  a  cleanlj'  and 
|licaltby  per.son  by  the  secretion  is  of   course  possible.    On    the 
ather  hand,  the  large  proportion  of  chronic  cases,  of  whatever 
[variety,  do  not  communicate  the  disease  to  otliers,  because  tho 
Iquantitj'  of  secretion  is  a  minimum.    A  single  person  in  a  cleanly 
Jiousehold  docs  not  spread  the  disease,  and  if  there  be  several  pa- 
ftients  its  extension  may  be  prevented  by  strict  care  and  attention 
hygiene. 

It  has  been  stated  that  numerous  micro-organisms  are  found 
Ihi  the  secretion,  and  thej-  are  of  many  varieties,  sometimes  includ- 
ing even  the  gonococcus,  while  the  usual  pus-producing  organisms 
id  the  streptococcus  can  always  be  detected.    This  fact  explains 
5ily  the  rapid  and  insidious  extension  of  the  disease  in  suitable 
localities  and  among  susceptible  persons,  and  does  awaj'  with  the 


'  Annales  d'Oeoliatique,  t.  cv.,  Jan.  Fev.,  IWJI,  p.  22. 
'  Annalofs  (rOcuIislique.  t.  cvi..  Aoot,  IWH.  p.  HI. 
•  Lehrbntrh  der  Hygiene  iles  Anpet*.  p.  UO.  18D1. 
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mysfr-cry  which  liasseeinecl  to  conceal  its  mode,  of  ]>ropagaUonJ 
cause  the  air  as  well  as  nuniei*ous  recognizable  agencies  beco 
the  ready  means  of  transmission.  Yet  another  supposed  possibtlitj 
of  contagion  is  to  be  nientioneU,  viz.,  a  micro- organ  ism  peculiar 
and  I'csiding  in  tbe  follicles  of  trachoma,  a  coccus  first  desml} 
by  Sattler  ^  in  18S2,  and  by  Michel,*  1865.  It  is  a  diplococcus  smalifl 
than  the  gouococcus  and  ai>peurs  in  groups  like  s:irc'ina>. 
observers  have  conlirmed  tliis  discoveiy,  while  not  a  few  deny  i 
its  culture  can  give  rise  to  trachoma.  Contrary  opinions  yet] 
vail,  but  the  belief  in  the  important  influence  of  niicro-organis 
is  universal,  l>ecausti  antiseptic  treatment  has  become  so  t^filclei 
and  ividespi'ead. 

We  have  now  given  an  account  of  the  disease  in  its  gpue 
features,  and  we  must  set  forth  its  subdivisions.  We  dcsignatl 
them  from  a  clinical  standpoint,  and  in  so  doing  point  out  lhe< 
spicuous  features  of  each  variety,  admitting  that  sharp  divi$jo 
are  impossible  because  one  type  shades  into  another,  and  this  i 
true  not  only  in  external  appearance,  but  in  course  of  developinctiti 
and  in  pathological  anatomy.  We  may  speak  of:  1,  PujtHkr\ 
trachoma;  'Z,  Acrtte  trachoma;  3,  Follicular  couJHnctiviti:s,  J"U 
licular  trachoma,  fnlliculosis;  4^  Chronic  trachoma;  h,  Scqwl/fS^ 

(1)  Papillary  trachoma  or  chronic  hlenorrhwa  presents  Jl«K 
under  two  phases.    The  first  is  a  condition  of  velvety  hypertroplijrl 
of  the  palpebral  conjunctiva  with  moderate  injection  ami  no  st>J 
crrtion,  and  not  thick  enough  to  conceal  entirely  the  normal  yelloWj 
tint  of  the  tarsus.     It  is  the  outcome  of  mild  but  chronic  conjuncti 
vitis;  no  granules  are  ever  to  be  found;  the  papilla;  ai-e  veryfiii»l 
and  short.    The  second  phase  exhibits  greater  thickening,  rescofj 
bling  plush  rather  than  closely  shaven  velvet — the  papilla'  con 
pletoly  conceal  the  color  of  the  tarsus,  they  stand  thick  and  bigh 
may  present  clefts  and  prominences;  tlio  whole  tarsal  surface  ui 
the  fornices  are  involvcil;  Ihe  semi-lunar  fold  and  the  ocular  cod 
junctiva  are  injected  anil  more  or  less  swollen.     Tliei-e  is  coiistanti 
perhaps  copious  secretion  with  photophobia,  erosions  of  thccoit 
epithelium,  vascularity   at   the    lUnbus.     The   condition    follow 
acute,  usually  purulent  conjunctivitis,  and   has  be«;n  strenuou-'J; 
separated  from  *'  true  trachoma  "  because  the  librous  degeiu'ralif' 
rarely  occurs.     Nevertheless  the  follicles  ai-e  to  be  found  inilwlti^ 
in  the  tissue,  although  not  visible  during  the  distinctive  papillar 
period  and  perhaps  never  seen  by  the  physician.    The  cornoa  in;»| 
be  superficially  hazy,  but  eventually  clears  up  if  proper  trealnion 
is  used. 

(y)  Acute  <rac7iOHKi,a  condition  in  which  there  isgrt-at  swellii 

'  Archives  of  Ophth.,  xv.,  4S3.  168*1. 

'  Bericht  der  Coiigresa  Heidelberg,  1382. 
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tile  -whole  thickness  of  the  hds,  great  hypertrophy  of  the  cou- 
iva,  which  coniea  on  rapidly,  accompanied  by  severe  paiu, 
injection  of  the  ocular  conjunctiva  ami  discharge  of  an  almost 
ttrely  watery  <|uality.  Evursiou  of  the  lids  is  dUlicult,  and  the  paljie- 
ral  conjunctiva  lias  a  dotted  look,  is  iutensely  red  and  shiny,  and 
oes  not  exhibit  special  papillary  prominences  or  trachoma  grau- 
ies.  Aftt^r  tlic  subsidence  of  the  acute  symptoms,  viz.,  in  from 
Be  to  three  weeks,  trachoma  granules  and  moderate  papillary 
ijpcrtrophy  will  be  seen.  This  condition  is  not  very  liable  to  cica- 
ricial  degeneration,  and  the  cornea  usually  escapes.  It  is  some- 
iuitrs  evidently  dependent  upon  an  at'Ute  exacerbation  of  hyper- 
rophic  nasal  catarrh.  It  may  begin  without  previous  conscious 
rouble,  it  may  come  as  an  exacerbation  of  chronic  trachoma,  es- 
ecially  in  lymphatic  subjects.  It  passes  into  the  chronic  type  as 
he  acute  symptoms  decline. 

(31  Foliicular  Tracitoma — Folh'culosis. — The  subject  is  usually 
youDgr.  apt  to  be  of  lymphatic  temperament  For  some  time  has 
bwjii  unable  to  use  eyes  with  comfort,  either  one  or  both.  TliO  Hds 
droop,  perhaps  seem  KwoUon ;  no  redness  of  ocular  conjunctiva,  but 
It  is  moist.  There  is  moderate  sticky  secretion.  The  pationt  shuns 
the  light,  is  much  irritated  by  wind  and  dust,  but  has  no  painj 
porne;i  clear.  The  lids  are  easily  everted,  and  if  pains  be  taken  to 
tanfold  the  fornices  (see  p.  310)  a  most  striking  picture  is  sometimes 
displayed.  We  find  the  tarsal  surfaces  dotted  with  small  seedlike 
bodies,  semi-transparent,  perhaps  as  large  as  hemp-scc<ls;  they  lie 
In  and  upon  the  pale  pinkish-gray  membnine,  and  as  we  pass  to  the 
folds  of  relleetion  they  increase  greatly,  perhaps  euorniousiy  in 
Dumber,  crowding  forwaitl  in  great,  succulent,  gelatinous-looking 
masses,  Tlie  conjunctiva  at  the  culs-de-sac  is  pale,  yellowish-pink, 
bal  thrown  itito  trAnsvei>ie  ridges.  The  conditions  vary  tti  inten- 
sity, but  it  is  not  rare  to  meet  a  ease  of  prodigious  redundancy  of 
follicular  masses  of  which  no  serious  complaint  had  been  made  and 
accompanied  by  no  important  symptoms.  The  condition  has  de- 
Veio|H.'d  slowly,  is  slow  to  disappear  except  by  surgical  treatment. 
It  may  pass  over  into  the  usual  phase  of  chronic  trachoma  with 
tlbrous  tissue  formation  (Raehlmann,'  Reich  ^),  but  this  issue  is  not 
ffpqiient;  nevertheless,  the  attested  fact  proves  the  cousinship  of 
l^M? disease.  The  cornea  is  not  affected  unloBS  the  case  be  neglected. 
It  yields  readily  to  praper  treatment.  By  some  writers  this  con- 
dition is  regarded  as  standing  apart  from  tnichoma.  The  evidence 
of  recent  investigations,  cliiiieal  and  pathological,  is  in  favor  of  its 

ship,  although  it  is  far  less  serious  than  chronic  trachoma. 

'6me(e>  Arcliiv,  xzix.,  3.  73,  188S;  also,  Wiener  med.  Wochenwhrift,  41, 
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(4)  Chronic  or  Mixed  Trachoma. — We  meet-  with  extrciarif| 
different  def?rees  of  this  conditiou — the  characteristic  of  all 
the  preseucc  in  varying:  quantities  at  some  period  of  their  duralio 
of  the  trachoma  foUicles,  or,  as  it  is  also  called,  of  iymphGid\ 
tration.     We  cla.ssif3*  the  UilTeivnt  detrives  into  the  foJlowuig: 

(a)  Isolated  deposits  of  granules  with  little  or  no  tbtckeningi 
tlie  conjunctiva.  These  are  found  almost  exclusively  in  the  folds  ( 
reflection;  they  may  be  singrle  or  in  groups.  They  cause  slight 
sometimes  no  irritation  and  no  secretion.  Frequently  no  biiitorT'  of 
eitlier  previous  or  present  inflammation  can  be  elicited.  Tct  it 
may  have  occurred. 

[b)  Lymphoid  inltltration  disseminated  in  granules,  or  fonoiof 
a  v'xdgit  at  the  orbital  mar^nn  of  the  tarsus,  and  sometimes  pre- 
senting also  thick  deposits  in  the  cuts-de-sac  and  accompanied  by 
thickening  and  more  or  less  papillary  Jiypertrophy  of  the  con* 
junctiva.  This  condition  is  most  pronounced  iu  the  upper  lid^  while 
the  lower  may  not  escape.  The  ocular  conjunctiva  is  very  rarely 
implicated.  There  is  little  secretion,  but  there  may  be  lachryn 
tion;  the  amount  depends  on  the  activity  of  the  attendant  infl 
matorj'  action — it  may  be  almost  wanting'.  Tliere  will  be  photic! 
phobia,  and  to  an  intense  decree,  if  the  cornea  have  become 
vascular.  Serious  inipHcalion  of  the  cornea  is  the  tendency  of  tbe 
lesipn.  Occasionally  l^nnphoid  intlltratiou  occurs  in  it-s  substance 
The  diversified  appeaninces  of  the  paljtebral  conjunctiva  cannot 
be  fully  described.  One  must  iniajjine  a  very  great  variety  of  pos- 
sible pictures,  both  in  quantity  and  distribution  of  the  inflltratioo. 
After  a  certain  duration,  with  or  without  abatement  of  thickening- 
grayish  lines  of  librous  tissue  make  their  appearance;  they  form  a 
mesh»  and  patches,  and  sometimes  hard  masses  of  lymphoid  sub* 
stance  are  left  projecting  above  interveniugr  spaces  of  dense  and 
shrunken  conjunctiva.  The  shrinking  after  development  of  fibrous 
tissue  sometimes  uffects  the  membrane  uniformly  and  leaves  a 
glazed,  red  surface  or  a  patchy  piebald  mixture  of  red  and  yelloW' 
ish  S|>ots,  with  a  concave  tai-sus  which  has  shrivelled  iu  breadth 
and  Jcngth,  sometimes  rwluced  to  a  solid  ridge.  Meanwhile  Uw 
folds  of  reflection  have  been  sliorteued  or  possibly  obliterated  and 
the  conjunctiva  may  spring  out  into  vertical  ridgea  when  thelw 
is  everted.  The  degenerative  process  in  the  final  stages  redure* 
the  conjunctiva  to  a  dry  cuticular  membrane,  xerosis^  Refereace 
ha.s  already  been  made  to  the  possible  damage  which  may  be  eo- 
tailed  upon  the  cornea,  and  this  feature  commands  the  constAiit 
vigilance  of  the  physician.  Without  dwelling  on  the  desperatelr 
bad  conditions  which  are  possible,  it  must  be  emphasized  thai  hazi- 
ness of  an  apparently  unimportant  degree  will  sadly  reduce  ^^sionp 
so  that  V=iV  ™a3'  ^  considered  fortunate,  while  to  the  naked  ejTft, 
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tfae  corneal  tissue  is  pretty  clear.  Add  to  this  the  depreciation  due 
to  change  o(  curve  under  the  softening  tendencies  of  the  process 
and  the  j>n»ssure  of  the  lids,  and  we  find  irregularities  which  defy 
correction  by  any  glasses.  I  have  recently  seen  a  patient,  observed 
twelve  years  ago,  who  r«}uiies  cylinders  — 30.D  at  oblique  axes, 
and  gains  vision  of  0."^  in  one  eye  and  0.05  in  the  other.  She  is  now 
forty-five  and  dates  the  lesion  to  her  chiUIbood.  She  is  on  the  whole 
fortunate. 

(c)  Still  another  phase  of  chronic  trachoma  is  that  in  which 
enormous  liypertrophy  of  the  palpebral  conjunctiva  takes  place, 
iDCtvasing  to  a  tiuifunn  thicl^ness  of  5  to  7  mm.,  as  I  have  often 
mtnessed.  There  is  marked  ptosis;  eversion  is  very  difficult,  for 
the  tissue  is  hard  and  brawny;  the  conjunctiva  when  exposed  is 
smooth  and  glazed  and  very  red;  t.here  are  no  granules  visible,  or 
they  are  deeply  set  and  scarcely  discernible.  I  have  known  such 
cases  looked  upon  as  amyloid  or  tuberculous,  or  syphilitic.  In  fact, 
a  condition  called  hyaline  degeneration  of  the  conjunctiva  has  been 
described  by  Raehluiann  and  by  Kansockj  and  VoHsius.'  It  cor- 
responds very  closely  to  the  sketch  above  given;  the  pathologi- 
cal examination  does  not  exclude  the  possibility  of  its  origin  in 
trachoma. 

The  duration  of  cases  of  chronic  trachoma  may  be  months  and 
7fars,  perhaps  a  score  of  them.  Much  depends  on  the  attention  be- 
stowed and  the  wisdom  of  this  attention.  Too  often  patients  lose 
beart  and  cease  trying  to  get  well,  or  their  exigencies  compel  them 
to  turn  to  work  as  soon  as  matters  begin  to  mend.  Hence  with 
increasing  trachoma  they  are  liable  to  relapses  and  continue  to  be 
tbo  put  rf)ns  of  public  clinics  for  long  years  or  decades. 

Results  and  Sequehu. — Under  this  title  is  included  what  we  or- 

Iilisftnly  mean  by  prognosis  and  considerable  more.  It  has  alreaxly 
Iwn  stated  that  the  milder  ti,pes  may  under  suitable  handling  be 
lully  controlhHl  without  injury  to  sight  and  with  no  important 
cltaoges  in  tlie  conjunctiva.  The  time  required  will  vary  from  one 
to  several  months.  With  the  softer  and  more  papillomatous  vari- 
rties,  provided  lymphoid  infiltration  bo  not  great,  and  including 
•ome  cases  of  true  trachoma,  the  same  good  result  may  be  achieved, 
only  after  a  longer  flght.  I  may  call  attention  to  a  condition  which 
I  have  never  seen  mentioned,  presented  at  the  very  late  stage  of 
the  cases  now  considered  when  most  of  the  hy]>ertrophy  has  been 
Amoved.  In  the  pockets  and  clefts  of  the  tissue,  and  to  some  de- 
KTM  imbedded  in  it.  I  have  sometimes  seen  white  specks  of  soft 
niolecular  substance,  suggesting  calcareous  matter  but  probably 
'UfTt  detritus  of  degencrat-ed  cells,  which  keep  up  troublesome 
inntation.     Under  cocaine  they  may  !>«  picked  out  with  a  cataract 


'  Bericht  Ophtb.  Oesell,  Heidelberg,  1889,  pp.  10&,  lU. 


344 


DTSSASES  OF  TBS  SYS. 


needle,  and  after  two  or  tUree  sittings  the  irritation  has  bc«D  «&• 
tirely  removed.    Tlio  rosult  of  the  disease,  too  often  agrKravaledljy 
heroic  t»*eatinent,  is  in  severe  cases  the  development  in  the  conjuM- 
tiva  of  connective  tissue  to  excessive  amount,  altering  its  textun 
and  impairing  its  secreting:  (unctions.    The  more  moderate  cam  I 
fxhibit  smooth  red  patches  or  linos,  or  a  satiny  surfact*;  a  higher 
^rade  is  indicated  by  fi-aina  and  ridges  at  the  folds  of  reflection;  be* 
yond  this  stadium  the  fornix  becomes  shallow  and  loses  its  looa 
texture  in  a  smooth  scai"  surface,  and  the  last  stage  is  xerosis  witk  1 
posterior  syniblepharon,  and  the  ocular  conjunctiva  is  reduced  to 
the  same  cuticular  condition,  while  the  cornea  has  become  dry  ud  ] 
densely  opaque. 

The  connective-tissue  growth  and  resultant  contraction  entere  J 
also  into  thi;  tai-sus,  thickening  it,  bending  it  inward,  and  causing 
the  free  bordur  tu  press  against  th»  cornea,  and  on  aversion  cxhibitA 
a  furrow  along  its  whole  length  about  4  or  j  mm.  from  itscdgft 
The  deformity  in  extreme  cases  reduces  the  tarsus  to  a  thick  coni , 
which  shows  a  ridg»  on  the  exterior  suj'facc  of  the  lid  and  at  llii' 
same  time  causes  shortening  of  the  palpebral  fissure  and  partial 
ptosis.  Coincident  with  these  changes  the  numerous  glands  wd 
follicles  of  the  hd  border  and  tarsus  become  obstructed,  alruphted, 
oblitenited,  and  iu  the  hair  follicles  the  efTect  is  loss  of  cUia,  trichia- 
sis, and  entropium. 

It  is  supertluous  to  dwell  on  the  mischief  wrought  upon  Um  { 
cornea,  because  this  is  obvious,  and  it  has  been  already  more  Ihut 
once  referred  to.  To  prevent  it,  to  mitigate  it,  to  cure  it  is  the  | 
great  «nd  of  our  treatment,  and  our  success  in  this  particular  is  Un!  I 
gauge  of  the  wisdom  of  our  melliod  and  the  value  of  our  remedies.  | 
To  shorten  the  duration  of  the  malady  is  a  great  desideratum,  but 
to  protect  or  restore  or  to  save  as  much  sight  as  possible  is  of-j 
course  infinitely  more  important. 

Pathological  Anatonnj. — Much  has  been  written  on  this  topid 
and  the  chief  authorities  of  the  last  ten  years  are  HaebUnaun.  Rcicbr 
Sattler,  Michel,  Noiszewski,'  Mutermilch,  ^  and  Reid."  For  more 
authorities <;onsult  Cohn,  •■  Hygiene  des  AugtiB,"  p.  780.  As  lo  the 
trachoma  coccus,  about  which  something  has  already  been  Bft"!  I 
(see  p.  ;U(i),  the  last  woi*d  is  to  the  effect  that  the  described  orgao* 
isui  does  not  have  the  specillc  qualities  :iscribod  to  it,  but  that  i^< 
generativu  cause  of  trachoma  is  a  vegetable  fungus  called  micro- 
sporon  trachoriiatosuui  s.  Jagium,  which  bt^ars  very  close  analog 
to  the  niicrosporon  furfur,  which  is  the  cause  of  Pityriasis  versi- j 
color,andcan  bo  seen  by  alow  raagnifymg  power  (Noiszewski,lc-)- 

'Centmlhtiitt  f.  AiitfciiliHil.  Miiirh,  1(^01. 

*AuunI.  d'Oflulistique,  Ont..  18U1,  aud  Muy,  1809- 

'Tnutf.  Oph.  Soc.  tnlled  Kiug.,  x.,  1H90,  |>.  ftT,  with  plat**. 
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he  author  declares  that  he  has  produced  trachoma  by  pure  cul- 
lof  this  Tungrus  in  calves  and  rabbits.    Dr.  German  has  traced 

rec  cases  of  acute  trachoma  to  the  poisonous  elTect  of  the  soil 
jrhich  entered  the  eyes.     The  patients  were  farm  laborers  and  with 

ty  hands  and  clothin>,^  easily  infected  themselves  {St.  Peters- 
nrg  med.  Wwhensch.f  isjto,  29).  Evidently  the  end  of  tliis  in^es- 
H^ation  is  not  yet. 

Almost  all  authorities  liave  bent  their  attention  upon  the 
l:u'bonja  follicles  and  their  various  appearances  as  the  typical  clo- 
Denl9  of  the  disease,  .-ind  have  classified  cases  according-ly.  What 
lives  birth  to  them  has  not  been  clearly  set  forth,  and  little  intei-esb 
jltachos  to  the  shades  of  difference  which  follicles  from  follicular 
iracbonia  or  fi-oin  chi*onie  trachoma  exhibit.  They  consist  of  lym- 
^hoiil  cells,  some  within,  dead  and  shrivelled,  others  without,  liv- 
^  and  active,  envelopwl  in  a  capsule  of  adenoid  tissue,  and  the 
baas  penetrated  by  connective  tissue,  fibres  and  blood-vessels.    Tlic 
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bterior  of  the  ^lomerulc  under;^oos  further  defe'enei-ation  by  either 
iardttninj?  or  lifiuetaction,  and  the  capsule  is  thick  or  thin  accord- 
pg  to  age  and  natural  abundance  of  adenoid  tissue.  There  are 
Use  numerous  papillse,  covered  with  a  thick  layer  of  epithelium  in 
torious  sta*fes  iif  proliferation.  As  they  are  crowded  together,  are 
lccnited,and  adhere  more  or  less  perfectly,  pockets  and  clefts  and 
•bulea  liaed  by  epithelium  are  produced,  and  sometimes  cystoid 
•vities  arc  developed.  The  epithelium  easily  breaks  down  and  by 
6  tuetamorphosis  {fives  rise  to  ^nblet  cells  which  uudergro  various 
^Tcssive  cliangres,  and  the  epithelium  may  assume  a  stellate  form 
tter  its  nuclei  have  become  vacuolated.     Combine  witli  this  the 

tvelopment    of   connective   tissue   and    the    presence   of  a    lar^e 
lount  of  adenoid   tissue,  and  the  pictui^  as   usually  g:iveu  is 
kmplete. 

I  To  the  above  notbin;;  would  bo  added  but  for  the  fact  that  a 
fcper  by  Mut^rrailch  (].  c,  1H!H~9"?)  describes  an  inveslipation  be- 
wailing with  the  earliest  phases  of  conjunctivitis  and  tra^cvug  \Ai% 
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process  step  by  step  to  the  various  manifestatiuns  of  tnichoma.uiil 
shows  lion*  follicles,  f>apillsf,  epithelial  degenerations,  libruus  iLssiuf. 
et^*.,  make  their  appearance:  it  shows  up  the  whole  panorama.  It 
is  a  study  in  patho^ncsis  as  well  as  in  p:ithology.     It  were  toaj 
long  to  ail^'iTipt  to  reproduce  this  raost  masterly  description  evcaj 
greatly  condensed.     This  may  l>o  stal-ed  :    hi?  traces  all  the  inorbiill 
changes  to  the  epithelium  and  its  alterations.     Of  it  he  givMa 
careful  description  with  its  superficial  mucous  corpuscles  and  lU 
deep  layers  which  send  fine  processes  into  the  subjacent  adesotd 
tissue,  which  is  a  cellular  tissue  inliltrat^d  by  lymphatic  cell.-i.    IV 
scribing  what  transpires  with  ortlinary  chronic  and  aeut<!  inflam- 
mation, he  finds  the  follicles  an  accidental  production  dependeni 
on  the  amount  of  adenoid  substance  and  the  quantity  of  lymphoid 
infiltration.     He  shows  how  the  papilla?  appear,  and  the  various 
phases  with  which  we  are  familiar.    But  the  dominating'  and  novel 
feature  of  his  exposition  is  tlic  importance  given  to  the  role  of  Ibe 
epithelium.     He  makes  this  new  and  striking  assertion,  that  the 
success  of  treatment  lies  in  destroying  tho  hyaline  lacquer  of  fused 
and  obsolete  colls  and  in  bringing  to  the  surface  the  living  epithe- 
lium   which  has  been   buried   beneath   effete  inflammatorj'  wils 
and  material,  and  therefore  our  remedies  must  not  be  too  harsh. 
Moreover  that />anwMs  appe-ars  when  the  epithelium  has  been  d^ 
stroj-ed,  and  corresponds  to  the  degree  of  its  destruction.    That 
the  roughness  of  the  palpebral  conjunctiva  is  not  its  cause,  but  IheJ 
absence  of  living   epithelium.     Moreover  that  disappearanc«  o'' 
pannus  attends  the  regeneration  of  healthy   epithelium.    As  lo 
trachoma  follicles,  he  traces  in  them  the  effect  of  a  low  vitahty  of 
constitution  with  imperfect  oxygenation  as  the  predisposing  cause 
why  lymphoid  cells  exuded  in  inflammatory  action  cannot  main-l 
tain  their  activity,  are  soon  devitalized  and  incapable  of  amcebortl 
movements,  and  become  grouped  into  globules  by  the  uiecbanicul 
influence  of  the  loose  adenoid  cellular  tissue  beneath  the  epithcliutD. 
Such  enfeebled  cells  undergo  regressive  changes  and  absorfilion 
and  may  quite  disappear,  but  if  in  largo  masses  they  form  the  !*• 
ginnings  of  the  future  follicles.     It  is  inexpedient  to  go  extenslrd;' 
into  this  fascinating  exposition,  but  the  writer  finds  no  cssonUal 
difference  between  the  follicles  of  follicular  trachoma  and  those  of 
tho  more  chronic  malady.     He  recognizes  that  when  formed  aod 
solidified   they  become  foreign  bodies  liable  to  provoke  irritatiou,  , 
and  while  themselves  the  product  of  an  arrested  or  imperfectly  y 
resolved  inflammation  they  may  be  the  exciting  cause  of  persistent 
or  renewed  inflammation.    He  also  makes  dear  how  the  inflamioa- 
tory  products  of  acute  trachoma  and  of  the  occasional  enormous 
hypertrophic  forms  of  hyaline  material  are  not  anomalous  but  are 
the  usual  phenomena  of  inflammation.     He  mabK 
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it  reasonably  clear  that  granuiar  trachoma  is  no  strange  exception 
n  patholof^^ry,  but  siiuply  a  special  appeai*anco  duo  to  special  local 
conditions  of  tissue  and  interesting  because  easily  observed. 

Prophytaxia. — A  few  words  are  needful  as  to  the  measures  to 
|)rotect  the  healthy  fi*om  infection,  and  to  put  tlie  dist^ased  in  the 
)est  conditions  for  recovery.  We  face  tliis  rcquiix'iiient  in  families. 
In  orphanages,  barracks,  and  places  where  many  persons  congee- 
fate  under  unfavorable  hygienic  conditions.  It  will  be  remem- 
>ered  that  the  conspicuously  dangerous  element  is  the  secretion 
—that  this  contains  numerous  pernicious  genus,  that  the  air  may 
be  foul  with  them  and  the  walls  and  clothing  may  ho  tainted  by 
bhem.  Hence  the  ngor  of  precautionary  measures  will  be  in 
ih^ct  ratio  to  tlie  number  of  affected  persons.  In  crowded  insti- 
tutions the  iumabes  may  have  to  be  scattered,  or  put  into  tents, 
or  assigned  to  other  and  larger  quarters.  In  schools  the  piti- 
ful mcagreness  of  the  toilet  economy,  tho  few  and  numerously 
used  wash-basins,  the  vile  roller-towel,  and  other  easily  imagined 
vehicles  of  l^lth  like  rags  and  handkerchiefs  and  fingers,  et  id  genua 
Dinne,  must  be  thoroughly  and  peremptorily  destroyed,  abolished,  or 
surilied.  Cleanliness,  {>ruper  air  space,  sleeping>rooms  healthful  and 
9vell  ventilated,  good  nutrition,  out-door  life,  plenty  of  water,  rea- 
sonable separation  or  even  isolation  are  the  prime  requisites.  Next 
to  these  come  antiseptic  lotions,  of  boric  acid,  cottosIvo  sublimate, 
and  permanganate  of  potash  (see  Cohn,  1.  c,  p.  139). 

Treatment. — For  the  sake  of  convenience  we  shall  depart  from 
the  order  observed  in  describing  trachoma  and  begin  with  the 
acute  conditions.  We  consider  attacks  of  primary  acute  trachoma 
and  the  ac^ute  aggravations  which  may  take  place  during  chronic 
trachoma. 

If  there  be  acute  pain  and  photophobia,  more  or  less  sweUrng, 
the  ocular  conjunctiva  injected  and  possibly  vascularity  with  or 
without  ulceration  of  the  cornea,  we  must  employ  atropia,  cocaine, 
and  cold  lotions  vigorously.  Tlie  pupil  must  be  kept  dilated;  ano- 
dynes may  be  required.  It  is  always  best  to  use  an  antiseptic, 
and  while  boric  acid  has  value,  corrosive  sublimate,  1  to  2,000  to 
I  to  5,000,  is  most  worthy  of  favor  (the  old  lotto  flava  of  sol. 
coi-rosivc  sublimate  and  lime-water  is  nowadays  fully  justified). 
Scarifications  of  the  conjunctiva  may  be  serviceable.  Frequently 
;he  aggravated  situation  depends  on  the  bad  (strumous)  condition 
tt  the  patient.  The  best  hygienic  surroundings  and  confinement  to 
yed  are  necessary.  The  scnitching  sensations  may  be  mitigated  by 
ree  use  of  vaseline  under  the  lids.  If  the  secretions  are  copious 
ind  watery,  medicated  :ipplications  avail  little;  so  soon  as  a  muco- 
mnilent  material  ap|M*ar>i,  sol.  nit.  arg.,  gr.  v.  vel.  x.  ad  I  i.,  may 
le  tried,  but  with  caution.    It  is  always  imprudent  to  employ  irri- 
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tatingr  proceeding  during  an  acute  iullainmatory  stage.  It  may 
reiiuire  from  three  days  to  three  weeks  for  this  period  to  pass..  )x 
is  imperative  to  Ueop  the  i)upil  dilated,  and  a  4rf  sohition  of  cocaiiw 
muriatD  has  useful  eirecls  in  relieving  pain,  causing  the  vessels  to 
shrink^  and  in  reducing  tensiou.  Hippel  and  Sattler  rccoouuoHl 
sol.  corrosivo  sublimate,  1  to  1>000,  applied  with  a  brush  to  tboUd, 
as  soon  as  any  granular  proniinencrs  appoar.  It  is  to  be  Inol 
with  cautiou,  and  thougli  painful  does  prove  remarkably  useful 
If  an  acute  attack  supervene  during  the  clu'onic  period,  we  must 
abandon  the  usual  remedies  of  nitrate  of  silver  and  sulphato  of 
copi>er,  and  endeavor  to  Ilml  out  the  causo  of  the  outbivak,  wliich 
may  be  found  in  a  severe  uasal  catarrh  or  in  a  depreciated  slate  of 
health.  If  the  former  exist,  sol.  nit.  arg.,  gr,  xx.  or  xl.  ad  5  U  or  in 
less  acute  conditionschromic  acid  inside  the  nares  will  help  us.  For 
the  low  health,  food,  change  of  scene,  tonics,  cod-liver  oil,  iron,  fresh 
air,  i*egulated  baths  will  be  our  i*eliance.  As  to  the  local  treat- 
ment, what  has  been  said  above  need  not  be  repeated. 

Papilla?'!/  trachoma  requires  moderation  in  treatment;  toucb* 
ing  the  lids  lightly  once  a  day  with  a  crystal  of  sulphate  of 
copper  or  alum,  with  solutions  of  tantiin  and  glycerin  (gr.  x.-xxi. 
ad  3  i.),  or  with  a  soUition  of  nitrate  of  silver  (gr.  v.  ad  3  L).  The 
patient,  if  unable  to  seo  a  physician,  may  himself  make  use  of  an 
ointment  consisting  of  three  grains  of  sulphate  of  copper  to  ite 
ounce  of  vaseline.  As  the  parts  become  accustomed  to  one  rem- 
edy, another  must  be  substituted.  Patients  may  often  bo  pri>- 
vided  with  astringent  washes  of  alum,  of  boric  acid  with  sulphate 
of  zinc,  and,  if  no  corneal  complication  exists,  of  sugar  of  lead. 
Powdei*ed  boric  acid  may  be  dusted  on  the  everted  lid. 

It  must  be  added  that  for  even  this  class  of  cases  one  may  make 
trial  of  the  solutions  of  corrosive  sublimate,  1  to  1,(100 /j/««  or  i/iibw, 
believing  that  tliis  potent  remedy  will  do  for  them  what  it  basso 
signally  done  for  other  cases  to  be  presently  related. 

FoDifuUtr  Trachoma. — The  annoying  secretion  may  be  washed 
awa^-  by  lotions  of  boric  acid  'Mi,  or  of  acetate  of  lead  !;►.     But  there 
is  no  reason  to  lose  time  on  such  merely  palliative  methods.    The 
elfective  ti*eatmcnt  is  to  destroy  and   s<iueeze  out  the  follicle^*  ™ 
whether  they  are  in  isolated  masses  or  in  such  exuberance  as  to  re*^ 
somble  the  everted  rectum  of  the  hoi*se  during  defecation.    Since  thi** 
method  was  proposed,  I  have  practised  it  with  much  success  and  I 
the  exclusion  of  every  other  proceeding.    The  patient  lies  on  hi- 
back.    I  use  two  forceps  (sou  Fig.  i;i;i),  one  in  each  hand,  and  haV 
ing  thoroughly  cocainized  the  surface  by  a  pledget  of  cotton  soake^ 
in  UH  solution,  evert  the  lid  and  hold  one  end  of  the  tarsus  wit^ 
one  forceps  and  applying  the  other,  pull    against   the  llnst.  thiis 
squeezing  and  stripping  out  the  granules  (see  Fig.  134).    The  foi 
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ceps  enable  one  to  pick  up  tlio  deepest  parts  of  the  membrane, 
and  the  line  of  demarcation  between  ocular  and  orbital  conjunctiva 
is  usually  well  marked.  I  have  seen  the  follicles  on  the  ocular 
membrane.  Blee<Hn^  is  rather  free  and  must  be  wiped  away  with 
cotton  and  by  drenching  with  sol.  sublimate,  1  to  3|000.  All  the 
morbid  material  can  bo  removed  at  one  sitting. 


«L 
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Some  and  occasionally  smart  reaction  occurs,  i*equiriag  cold 
lotions.  This  subsides  in  a  few  days.  For  a  certain  period  appli- 
cations of  nitrate  of  silver,  gr.  ij.-v.  ad  5  i*?  will  be  made  once  a 
day  or  every  second  day  and  simple  lotions  employed.  Some  cases 
arc  perfectly  cured  in  ten  days;  others  require  a  month,  according 
to  the  severity  of  the  case.  I  have  occasionally  seen  reproduction 
of  the  follicles  re*iuiring  repetition  of  the  operation. 

Efficient  and  truly  curative  treatment  consists  in  excision  of 


Fto.  ]«. 

the  redundant  folds  at  the  cul-de-sac.  For  many  years  I  have,  in 
8etect«d  cases,  done  this,  and  fully  recognized  the  importance  of 
hot  doing  it  to  excess,  and  of  careful  judgment  in  the  selection  of 
cases.  I  strongly  deprecate  resort  to  such  a  method  in  ordinary' 
casee,  but  for  some  it  is  adapted.    Galozowski  baa  toWovj^yX  V\i\& 
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practice.  It  is  only  when  the  folds  are  very  loose  that  excision  is 
pmpcr.  It  may  bt'  done  wilh  forceps  and  stissoi-s,  leaving"  HufRfiait 
tissue  not  to  restrain  freo  nio^ements  of  tlie  conjunctiva  aJUT 
cicatrisation  ishall  have  occurred.  It  is  also  iui[>ortaui  not  logo 
so  deep  as  to  damage  the  thin  expanding  tendon  of  thi;  levator. 
The  effectiveness  of  the  squeezing:  process,  of  wliich  the  method  is 
indicated  in  the  sketeh  (Fig-.  134),  renders  excision  unnceessaiy,  I 
may  add  tliat  the  forceps  depicted  ai-e  more  workable  and  willpvt. 
access  to  the  semi-lunar  fold  and  to  the  recesses  at  the  angles 
much  bettor  than  either  ring-  forceps  or  a  rolk'r  forceps.  Oncnmst 
always  employ  two  and  often  give  an  ana:?sthetic,  because  Uir 
proceeding-  is  severely  painful. 

Chronic  Trachoma. — We  have  to  consider  first  the  simple  con- 
dition where  isolated  granules  or  groups  of  them  Uc  imbeddnl 
in  an  apparently  normal  membrane,  or  we  may  have  the  caw  of 
an  old  trachoma  with  a  few  hard  and  red  deposits  Ij'ing  like 
boulders  on  a  devastated  plain  when.!  the  fury  of  a  Are  has  bvfX. 
spent.  To  both  these  classes  of  cascssimilar  treatment  is  suitable. 
In  the  former  instance  there  may  bono  history  of  previous  trouble, 
in  the  latter  there  has  been  a  long-standing  lesion  of  which  lUe  ex- 
isting status  is  the  remnant.  In  this  the  slight  irritation  will  be 
soothed  by  lotionsof  boric  acid  3:f,  or  of  sublimate,  1  to  10,000.  or  po- 
tass elilorat.  2;;.  I5ut  the  elTective  remedy  is  to  pick  out  with  a  needle 
or  st{HQczo  out  with  cilia  forceps  the  imbedded  granules.  If  thli< 
cannot  be  elTectively  done,  the  forceps  previously  described,  or 
ring  forceps  of  Prince,  or  a  roller  fon^eps  of  Kuapp  maybe 
ployed.  When  the  expulsion  is  accomplished,  sol.  nit.  arg.  gr.  ij.-lij. 
ad  :  i.  may  be  used  every  second  or  third  duj-  in  addition  to  the 
lotions.  Kor  the  second  class  of  cases  moi-e  rigorous  means  aw 
needful,  and  the  best  success  is  by  burning  the  separate  m: 
with  the  galvano-cautery,  or  the  fine  point  of  a  thermo-cau 
(Pa«iuolin),  or  by  a  hot  needle.  With  cocaine  sexx'ral  may  be  de- 
stroyed at  once  and  all  at  two  or  three  sittings.  After-lruatment 
will  be  indi<!ated  by  the  conditions — perhaps  light  touching  with 
sulph.  copper  or  alum  stick,  or  solutions  of  sublimate,  1  to  3,000. 
may  be  suitable. 

Before  discussing  local  treatment  further,  it  must  be  insisted 
on  that  severe  cases,  ».«.,  those  with  considerable  pannus  or  thick- 
ening of  the  conjunctiva,  with  hypera*tuiaof  the  bulbar  membi-ane, 
with  acute  photophobia  and  lachrymalion.  cannot  be  successfuil,v 
dealt  with  unless  placed  in  good  hygienic  conditions.  They  & 
protection  from  wind,  dust,  smoke,  and  bad  air.  They  may  have 
to  go  to  hospitals,  but  the  utmost  pains  must  then  be  taken  to 
secure  free  ventilation,  good  food,  and  absolute  cleanliness  in  bauds 
And  person,  clothing,  utensils,  habits,  and  surroundings.    Wbea 
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siK'li  coDtlitions  arc  TultlUcd,  and  they  arc  difficult  to  fully  realize 
boUi  in  hospitals  and  in  Iho  houses  of  tliu  poor,  the  battle  Is  half 
ffon.  Freiiiit-ntiy  u  patient  must  stay  in  be<l  a  good  part  of  the 
(l3}*  to  permit  the  continuous  fomentations;  but  sufTlcient  exercise 
must  be  piven  to  secure  ^ood  digestion  and  assimilation.  Some- 
times with  absolutely  |tfrfect  hyjj'ivnic  conditions  the  disease  as- 
sumes an  acute  type,  and  then  we  have  to  contend  with  a  foeble 
or&trmnoua  constitution.  It  is  very  rai*e  for  trachoma  to  develop 
ai'ute  and  obstinate  forms  amony  healthy  persons  in  healthy  cou- 
dJlioQs. 

Kcxt  we  discuss  the  cases  of  chronic  or  mixed  travhoma.  The 
hitherto  established  treatment  consists  in  .sol.  nit.  arg.,  gr.  v.-x.  ad 
Hf  every  second  or  third  day  to  the  everted  lids,  if  possible  I'each- 
inp  the  relro-tai>wil  folds,  or  the  more  painful  sutpliate  of  coppor  in 
■crj'stal,  or  for  mild  cases  the  daily  use  of  a  crystal  of  alum.  By 
some  the  yellow  oxide  of  nicivury  oinlment,  j^r.  v,  ad  .'  i.,  or  pow- 
dered boric  acid  is  rubbed  on  the  everted  lid  with  the  lingrer;  tan- 
aiD  and  fjlycerine,  gi\  xx.  ad  ;  '•  or  stronj^er,  is  employed  during 
the  late  stafjre  when  cicatrizaUou  and  patched  of  hypenen:ia  ap- 
ixrar.  As  a  lotion,  to  be  used  several  times  daily,  nothing  equals 
fiot.corrosivc  sublimate,  1  to  3,0()t), pro  re  na^o.  Under  the  plan  thus 
sketched  cases  i^t^V  well  iifler  many  months,  with  liabilitifs  to  acute 
exacerhation  and  pi'olonyatioa  of  the  diseiisc  for  yeai-s.  Because 
Uie  poor  arc  the  usual  victims,  thelrnccessities  compel  them  to  omit 
treatment  as  soon  as  they  can  return  to  work.  Soon  they  present 
Ihuniselves  af^ain,  and  the  prcxx'ss  must  be  btjgiin  dc  novo. 

In  view  of  the  obstinacy  of  the  malady,  and  the  conviction  that 
pU  malign  character  is  found  in  the  presence  of  micro-organisms 
pliit'h  provoke  cell  growths  and  other  changes,  and  guided  by  the 
p>eneficent  etfectof  corrosive  sublimate  in  collyrium,a  vigorous  and 
Wectivc  employment  of  this  ivmedy  has  of  late  yeai-s  been  widely 
Nopted.  In  strong  solution,  1  to  jOO,  it  is  painful  and  caustic.  This 
F*s  been  used  in  France  and  Italy  after  cm-aino  amrsthesia,  once 
^U  even  three  tunes  daily  to  the  everted  lid,  while  a  solution,  1  to 
pO  (Amaut's),  has  been  twice  a  week  employed.  Von  Hippel,  whose 
iMd^-munt  and  experience  are  worthy  of  respect,  reports  good  re- 
ftilts  in  300  cases,  by  vigorously  rubbing,'  the  surface  with  sublimate 
pi,  1  to  'i.OOO,  once  daily  by  a  mop  of  cotton.  The  severity  of  the 
riclionis  proportioned  to  the  density  of  the  tissue — if  soft  and  much 

Eien  it  will  he  light,  if  haixl  and  the  follicles  Hrm  it  will  be  ener- 
.  The  endeavor  is  to  rub  out  the  contents  of  the  follicles  and 
ymphoid  infiltration.  In  some  cases  of  dilTused  thickening  and 
bfllti-ation  this  is  impracticable,  but  oven  in  them  the  treatment  is 
tly  effective.  Cocaine  is  needful,  but  on  repetition  the  treat- 
ent  is  less  painful  than  at  ili^t.    With  hyper-temic  and  ^t  l\&%u«& 
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the  reaction  may  bo  sharp  and  require  cold  lotions  for  several  hour 
On  the  following  day  there  will  be  a  thin  layer  of  gray  cxudationj 
which  is  easily  removt'd,  and  the  proci'Wiing  may  bo  renewed  ever 
day  during  the  llrst  week.     In  old  cases  with  beginning  alroplirj 
exudation  does  not  appear.      Pannus  and  slight  erosions  of  It 
cornea  i-espond  favorably,  unless  the  conditions  are  severe  or  the 
bo  co-existing  iritis.     Heisi'ath,  commenting  on  this  treatment,  i 
ported  good  results,  but  stated  that  he  had  seen  instances  wliep 
the  healthy  cornea  became  ulcerated  and  infiltrated  (Berlin.  KlnuJ 
Wochensch.,  18U1,  No.  5).     Wht-n  the  follicles  disappear  Iryatmen^ 
of  the  chronic  catarrh  which  remains  **  requires  lotions  of  nc«bit 
of  lead,  1  '*,and  discontinuance  of  the  I'ubbing.'^   Some  caution  m«s 
bo  given  as  to  tlie  use  of  lead  lotions  at  auy  periotl  t»f  sur.h  casesJ 
Alum  or  weaker  sublimate  solution  or  boric  acid  will  be  safer,  aail| 
sol.  nit.  arg.,  I :.',  or  light  use  of  copper  will  be  proper.    Von  Hippet 
does  not  make  extraordinary  claims  for  this  treatment,  hut  )tol(ti| 
it  superior  to  our  old  methods*  and  in  this  ho  is  supported  by 
others.     To  his  statements '  so  much  space  has  been  given  t>ec.iuse| 
his  experience  leads  up  to  another  plan  which  embodies  the  saiueJ 
ideas  and  which  has  been  practised  and  witnessed  by  myself  «•) 
tcnsivcly  during  the  ]>ast  year. 

The  fundamental  ideas  are  to  get  rid  of  the  follicles  and  lyiu- 1 
phoid  inliltration,  to  apply  sublimate  solution  in  etTective  but  ool 
destructive  strength,  to  avoid  such  violence  either  mechanical  or  | 
medicinal   as   will   provoke  development  of  fibrous   ti^^ne;  when  i 
the  follicles  have  disappeared  to  treat  the  case  as  one  of  chranic 
conjunctivitis.    Severe  reaction,  if  present  in  the  cornea,  mustflrrtj 
be  made  to  subside  and  must  not  be  excited  by  treatment 
pecially  must  iritis  be  respected  and  brought  under  contrcJliy] 
atropia,  and  all  irritants  until  then  he  avoided. 

The  removal  of  the  follicles  is  best  done  by  the  two  pairs  of  Io^  1 
cops  referred  to  on  p.  348.     I  find  them  superior  in  most  cases  W 
roller  forceps.     But  if  the  tissue  be  somewhat  firm  and  tbo  l.vin* 
phoid  infiltration  cannot  be  sufficiently  expressed,  a  more  heroic 
method  is  practised,  wldcli  was  first  instituted  in  Abadies  cliHiqu* 
in  Paris.     Au  auiesthetic  is  given;  the  lid  is  mlled  completely  out-  \ 
ward  by  a  small  pair  of  dressing  forceps.     (A  special  forecps  h**  j 
been  contrive<l  by  Dr.  Gibson  which  is  of  decided  advantage  io  nol  | 
cutting  the  edge  of  the  lid  and  in  securing  full  control— Fig.  f^''^- 
The  fornix  is  fully  exposed  and  the  membrane  lightly  incLsetl  by* 
three-bladcd  scarificator  in  parallel  lines  about  *J  mm.  apart.  ^V'^ 
a  rather  soft  tooth-brush  the  coiTosivo  sublimate*  1  to  5(X),  is  rubbed 
into  the  lid  and  the  bleeding  checked  by  wads  of  cotton  dlppcil  in 
the  sarao  solution.    The  epithelium  is  of  course  considerahlj'  df-j 

'  Bericht  Ophih.  (iesell.,  Heidelberg,  1808.  p  91. 
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and  wiped  away,  but  one  must  not  deal  harshly  with  the 

[The  depth  of  the  scarilications,theii'  number,  and  the  vigor 

rushing-  must  be  in  proportion  to  the  induration  and  Ihick- 

lie  structures.    The  eyes  will  bo  covered  with  cotton  soaked 

me  solution  and  bandaged  firmly  for  a  few  hours  to  pre- 

ue  swelling.     In  a  markedly  Iviupliatic  patient  reaction 

levere.     There  is  always  c-onsiderable  secretion    the  next 

the  surface  will   bt*  covered  with  a  gray  pellicle.     Some 

will  occur  and  cold    lotions   be   necessary.     Sublimate 

1  to  f>O0,  will  be  applied  daily  to  the  everted  lids  by  a  little 

ing  cai-e  to  reach  the  fornix  and  prevent  formation  of  ad- 

If  severe    reaction    contra-indicate   the  sublimate,    the 

tation  will  not  be  omitted.    A  patient  will  remain  in  hos- 

but  a  M'cck,  less  or  more. 

Iready  intimated,  the  cases  suitable  for  the  above  proceed- 
*aitage  '*)  are  those  in  whom  squeezing  by  forceps  cannot 
tly  remove  the  lymphoid  infiltration  because  it  is  buried 
■eat  general  thickening,  which  also  prevents  the  effective 
of  the  sublimate  with  the  tissue.    Experience  has  shown 


Vut,  MS. 


le  a  rapid  removal  of  the  granular  thickening  is  effected 

"hazy  cornea  clears  up,  there  is  a  tendency  to  prwluction  of 

ve  tififiue  which  may  easily  induce  un^vleasant  deformity  of 

causing  bridles,  ridges,  and  degrees  of  symblepharon.    In 

IS  instances  it  has  been  found  that  the  superior  fornix,  six 

, after  a  judiciously  mild  grattage,   has  been  obliterated. 

dition  may  not  be  important,  but  one  must  not  let  zeal  for 

cure  run   into   rashness   which  may  occasion  deformity, 

ationsseem  needful  lest  enthusiasm  in  In^half  of  a  valuable 

of  treatment  overstep  the  limits  of  prudence.     In  public 

ona  where  children  are  assembled  there  is  especial  fitness 

lliblimatc  treatment,  and  it  soon  establishes  a  practicall3' 

condition  among  the  patients  which  is  the  great  desidera- 

\  is  also  to  be  remembered  that  steady  treatment  uiust  be 

d  by  usual  i*emedies  for  weeks  after  the  first  favorable  im- 

by  squeezing  or  sublimate,  or  both,  has  been  made. 

tof  less  duration  and  severity,  and  especinlly  such  as  con- 

©ly  of  papillary  hypertrophy,  do  well  enough  under  the 

f  silver  gr.  v.-x.  ad   i  i.,  where  there  is  decided  secretion, 
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or  sulphate  of  copin^r  where  there  is  little  of  it,  but  tho  prpvTii 
leniieiicy  is  to  use  sublimate  solutions  in  all  cases  for  wimh  dp- j 
chaniral  means  are  uot  indicated.    My  most  recvnl  ex[wneoce| 
ravens  solutions  of  sublimate  1  to  fiOO  or  1  to  l;200  nibbed  upontite] 
lid  with  a  suiall  cotton  mop  daily  or  once  in  two  or  thnw  duv!>,  to] 
modei>ate  cases,  as  the  most  satisfactor3' proceeding.     **Oralta£e' 
will  bo  reserved  for  tlic  more  obstinate.     In  them  :i  canthotomjl 
often  re<|iiisitc  to  suHlnicntly  expose  the  Held  of  operation.    A  ; 
tition  of  stjueezini;'  or  sometitiies  of  g'ratta^  may  be  Deoosaar7.| 
In  former  days  cantholysis  was  often  employed  to  help  alievnU 
the  corneal  lesion;  we  now  resort  to  it  only  when  deformity  of 
lids,  "  phimosis,"  indicates  its  necessity.    It  will  be  referred  to  laKrJ 

I  liave  iii  a  few  cases  of  extreme  and  genei-al  thickening  of 
conjunctiva  used  the  Paquelin  ther mo-cautery  once  in  ten  da;^ofl 
two  weeks  and  with  considerable  vigor.  It  has  served  me  well,  and] 
the  subsequent  HbroLd  degeneration  was  uot  excessive,  although itj 
was  considerable.  The  cases  wera  exceptionally  severe,  and  iht 
remarkable  feature  was  the  moderate  reaction  after  ezteosni 
burning-. 

Ah  the  thickening  of  the  conjunctiva  subsides,  the  cornel  tr 
ble  will,  pari  passu,  abate;  when,  however,  the  cornea  has  bfcoaw! 
very  opaque  and  vascular,  the  vessels  thick,  the  epithelium  deoiej 
and  the  surface  insensitive,  the  sulphate  of  copper  may  be  ai^Iieif 
directly  to  it,  and  with  advantage.  Excision  of  the  conjunctiva  fori 
the  breadth  of  one-fourth  of  an  incli  around  the  entire  circuniftf-j 
ence  of  the  cornea  has  been  employed  under  the  name  of  peritomfA 
and  has  been  of  some  service,  but  it  is  far  less  resorted  to  now  cbal 
in  former  days.  Curetting  the  corneal  surface  by  a  small  knir« 
has  been  done  by  Dr.  Grueniug,  and  with  improvement  and  KttleJ 
reaction  (see  Trans.  Am.  Oph.  Soc,  18«9). 

In  these  extreme  cases,  and  also  in  cases  less  severe,  improvfr 
meat  of  vision  has  been  sought  for,  especially  in  Belgium,  by  itsorl'-^H 
ing  to  inoculation  with  blenuorrhceal  pus.     In  doing  this  an  scuta" 
purulent  conjunctivitis  is  set  up  which  is  left  to  run  its  course  ffitim 
but  little  interference,  occupying  from  four  to  six  weeks,  and  ic» 
some  cases  valuable  improvement  in  the  cornea  has  been  obtainnl  ^ 
there  is,  however,  always  risk  of  the  destruction  of  the  cornea  noci 
of  sight.     This  proceeding  Is  at  the  present  time  little  emplovrtL 

Within  a  few  years  an  infusion  of  the  jequirity  bean,  a  Braxiliai 
plant,  abrus  precatorius,  has  been  extensively  employed  in  tnalini 
not  only  the  advanced  and  extreme  cases  of  gninular  lids,  but  al 
forms  of  the  disease.  Brought  to  notice  by  Wecker,  of  Paris,  i** 
1882,  it  has  had  large  trial,  and  experience  ap  to  the  present  tnn« 
seems  to  show  that  its  chief  value  is  during  the  later  stages  luid 
when  the  cornea  has  become  seriously  vascular.    The  bean  is  to  be 
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lacerated  for  three  houre  in  water  of  the  ordinary 
the  concentration  of  ulwut  3f  (WocUer).'  Tlie  in- 
is  not  as  effective  as  when  recent.  With  a  brush  it 
r  three  times  to  the  lids;  within  twenty-four  hours 

appear;  if  it  do  not,  tho  application  may  be  re- 
)UCous  surface  becomes  cov4;red  with  a  grayish, 
I  adheres  for  days.  The  lids  swell,  copious  secretion 
cornea  is  apt  to  l>econie  very  hazy.  Tlie  patients 
iced  water  is  to  be  freely  employed.    The  inHanima- 

two  weeks  or  more,  and  in  favorable  cases  not  only 
clear  up,  but  the  conjunctiva  recovers  a  much  more 
jice  and  old  cicatrices  become  softened.  The  sccrc- 
ntlanunation  are  not  contagious, 
pnciple  of  the  plant  is  called  ahrine  and  is  regainlcd 
■here  is  no  specific  microscopic  germ   associated 

D  has  once  been  treated  by  jequirity,  though  less 

be  aprain  brouf^ht  under  its  influence.     If  it  be  em- 

tble  cases,  or  with  too  ^-^i-eat  TrecHioin,  suppui-ative 

even  destruction  of  the  eye  may  follow.    The  vem- 

id  with  safety  only  in  invetenite  case,s  where  other 

failed  and  where  vision  is  seriously  impaired.    Its 

less  permits  its  use  when  one  eye  only  is  affected. 

ht  to  inoculate  both  eyes  at  once.      Coppt^/.,  who 

m  a  great  many  cases  of  trachoma,  sometimes  use^s 

ferong■  as  10ft.  But  the  rases  must  be  extremely 
iing"  to  warrant  the  proceeding.  Similarly  the 
n  is  employed  in  so-called  scrofulous  pannus  of  tho 
cfl  by  granular  lids,  and  also  in  sclerosed  conditions 
ter  parenchymatous  kemtitis.  It  has  been  tried  to 
iin  torpid  ulcers,  but  not  with  advantage. 
Ive  to  know  that  for  cases  of  simple  chronic  blennor- 
:  conjunctivitis,  its  use  is  conti-aindicated,  because  it 
serious  mischief.  So,  too,  in  recent  trachoma  with 
rtrophy  and  moderate  secretion  it  is  not  a  safe 
I  the  conjunctiva  is  hard,  nodular,  or  cicatricial  and 
idedly  opaque,  it  becomes  a  useful  agent.  It  is 
ne  surgeons  (Roosa,  Cheatham:  see  also  Widinark, 
^hth.,"  Inaug.  Diss.,  1HH4-1  IS'JI)  at  the  present  tune, 
Hn  vogue  than  five  years  ago.  It  sets  up  a  very 
paction  and  threatening  appearances.  Tlie  methods 
ibed  are  in  my  esteem  to  be  preferred. 
ip  the  treatment,  while  old  and  well-established 

if>^l  ft  tiitialhT  quantity,  Bay  one  bean  to  an  ounce  of  water 
venty'four  hours. 
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principles  and  methods  have  been  reiterated,  certain  new  proceed* 
in^  art*  set  forth,  viz..  llie  sijueezing:  by  forceps  of  llabby,  Kt^lului- 
ous,  extremely  redundant  masses  of  granules;  exceptionally  liwy 
may  be  excised ;  the  picking  out  the  contents  of  the  granules  vritii 
a  broad  needle,  scraping  the  tarsal  conjunctivu  with  a  sharp  curette 
or  by  a  flnc  rake  so  as  to  get  rid  of  moderate  prominences. 

The  same  effect  is  attained  by  touching  the  granules  with  a  bot 
needle.  For  large  masses,  whether  left  as  isolated  projectioDS  ia 
old  cases  or  occurring  as  general  and  extreme  hypertrophy,  a  more 
decided  use  of  the  actual  caiitcr\'  is  proper,  viz.,  the  thyruio-csiuteiT 
of  Paquelin.  For  this  and  sometimes  for  the  use  of  the  forceps  u 
anicsthctic  as  well  as  cocaine  will  be  needful.  (^lem.  Ether  is  id- 
flammable,  chloroform  is  not.) 

For  chronic  cases,  grattage,  with  or  without  expression  aod 
canthotom^s  is  a  recent  valuable  resort.  Like  all  surgical  methods 
it  demands  good  judgment.  The  infusion  of  je*iuirity  will  im- 
prove vision  in  desperate  rases,  while  itj  too,  demands  care  and 
discrimination. 

It  happens  that  patients  cannot  always  remain  under  the  h&Dtls 
of  the  surgeon  for  the  completion  of  the  treatment  of  this  tedious 
disease,  and  it  becomes  advisable  to  instruct  a  friend  in  the  manip- 
ulation of  turning  the  lids  and  applying  either  sol.  tatmin  aod 
glycerin,  alnm  crj'stal,  or  the  sulpbati^  of  copper  crj-stal.  Incase 
the  patient  must  depend  wliolly  on  himself,  he  may  be  supplied 
with  an  ointment  of  sulph.  cupri,  gr.  v.-x.,  ad  vaselinum,  ji.  Tbe 
vaseline  may  in  warm  weather  be  siilfened  with  powderetl  ,iruni 
arable  or  starch.  The  usefulness  of  corrosive  sublimate  solution 
will  vindicate  itself,  and  an  ointment  of  hydrjirg.  oxid.  flav.,  gr.x. 
ad  Z  i..  once  or  twice  daily  between  the  lids  is  well  worth  trial 

The  necessity  of  remitting  active  treatment  when  relapses  of 
inflammation  occur,  as  they  may  frequently,  must  not  be  forgotlon, 
and  then  warm  water  and  atropine  will  be  Uie  best  relief.  TJieu** 
of  the  latter  is  often  kept  up  during  the  continuance  of  the  local 
stinmlants.  Sometimes  with  prominent  eyes  the  lids  in  the  atro- 
phic stage  of  trachoma  are  left  so  shortened  as  to  press  disagre^ 
ably  on  the  coniea.  Canthoplasty  may  have  done  all  that  it  oftn, 
and  the  skin  opcinvtion  above  described  (see  p.  278)  may  not  be 
desirable.  In  such  cases,  continual  pulling  at  the  skin  of  thtticm- 
pie,  forehead  and  cheek,  a  kind  of  massage,  will,  in  time,  loosen  the 
subcutaneous  connective  tissue  and  secure  some  relief. 

Xeroma  of  the  conjunctiva,  which  is  the  stage  of  consummate 
atrophy  of  the  membrane,  only  admits  of  palliation  by  emollient* 
such  lis  vaseline  or  olive  oil,  several  times  daily.  An  admii 
summary  of  treatment  of  trachoma  has  been  published  by  8 
**I)ie  Trachombehandlung  einst  und  jetzt,"  Berlin,  18111,  p.  44. 
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Sequeice  of  Qranular  Conjuuctiintis^—The  secretory  glands 
ecomu  obliteratfd,  the  conjunctiva  cannot  supply  the  proper 
mount  uf  tluiU,  and  hence  tliere  is  an  unpleasant  dryness  and  irri- 
atijon  of  the  lids.  By  the  shrinking  of  the  tissues  the  hair  follicles 
re  distorted,  the  hairs  become  few  and  some  or  many  or  all  of 
hem  uiay  be  turned  upon  the  globe.  In  otlier  words  we  have 
richiasis  or  cntropium.  In  the  latter  condition  the  palpebral 
Bsure  is  shortened,  the  lids  cannot  be  sufficiently  separated,  the 
irsi  become  prominent  and  are  shrivelled  into  dense  ridges.  The 
ornca  loses  li-anspareiicy  and  its  curve  becomes  altered  in  irregu- 
IV  forms.  To  the  casual  observer  it  may  seem  normal^  but  a  t«st 
(the  acuity  of  vision  and  the  failure  of  glasses  to  iinprcvo  it  will 
how  how  serious  is  the  mischief.  If  examined  by  the  ophthalmo- 
copic  mirror  (preferably  by  the  plane  mirror)  or  still  better  by 
be  ophthalmoinett*r  of  Javal,  the  corneal  irregularity  becomes 
pparent.  It  may  become  conical  and  no  satisfactory  view  with 
bti  upright  image  will  be  possible. 

Treatment  of  some  of  the  above  conditions  has  already  been 
escribecl  when  discussing  afTections  of  the  lids  (see  Entropium 
•nd  Trichiasis,  etc.,  pp.  .H>'2,  27(j,  iiTS),  and  tboH**  u^hich  rnnr«'rn  t\w 
;on>ea  will  be  hereafter  referred  to.  Sometimes  duinng  the  progress 
rfthe  treatment  of  trachoma,  the  lids  become  tight  or  even  short- 
Boed,  the  cornea  is  greatly  irritated,  and  the  operations  of  can- 
tholysis  or  canthoplasty  arc  resorted  to  to  check  the  distressing 
BTioploms.  A  few  years  ago  these  proceedings  were  employed 
T(!iT  frequently,  but  their  use  is  now  moi'e  limited,  yet  occasionally 
auitable.  The  writer's  experience  in  one  extremely  bad  case  for 
irliicli  i-elief  was  gained  by  subcutaneous  division  of  the  superior 
tarsus  on  its  median  line  may  be  again  referred  to  (see  page  267). 
To  operate  during  acute  symptoms  will  often  aggravate  them, 
fckile  the  free  use  of  cocaine  and  other  measures,  such  as  cold  lo- 
ions,etc.,  will  control  the  condition. 

Partial  ptosis  is  not  inrre(|uent.    It  may  be  corrected  by  deep 

lures  from  the  orbital  margin  of  the  tarsus,  cari'ied  up  under  the 

IgBof  the  orbit  by  a  curved  needle,  and  tying  the  sutures  tight  to 

main  several  days.     A  similar  operation  might  also  be  done  on 

the  conjunctival  surface  with  excision  of  some  of  the  fornix. 


ilorbid  Growths  on  the  Conjunctiva. — Under  this  head  are 
ed  syphilitic  leaionn,  tubercular  deposits,  epithelial,  lupoid^ 
ind  cancerwts  disease,  amyloid  defeneration,  cystoid  growths, 
tfrngenifal  fibrous  groivths,  papillotnafa,  even  a  />ony  growth  lias 
V-en  observed  and  calrarous  deposits  occur;  we  also  have  angio- 
Vfata,  and  pigment  patches. 
The  syphilitic  lesions  of  the  conjunctiva  occur  oftenest  in  iKa 
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papebral  portion,  under  the  form  of  chancre  or  of  mucous  patches.,  i 
On  the  bulbar  portion  grunnny  tuinors  have  been  se**n,  and  whi> ' 
they  orten  mchule  subJHrent  structures,  sometimes  then*  mobility] 
shows  thiit  only  the  conjunctiva  is  iiffi'icted.    The  dia^osis  cantMl] 
with  C4"rt«iinty  be  made  from  local  appearances,  but  wsXs  also  upool 
constitutional  symptoms.     Mucous  patches  have  also  been  sw n  on] 
the  ocular  conjunctiva.     In  al!  these  lesions  it  is  usual  to  find  sw\*ll 
ing  of  the  pre-auricular  lymphatic  ^land  of  the  corresponding sadc.l 
As  has  boon  said,  we  may  huA-e  upon  the  conjunctiva  either  th*J 
primary,  the  secondary,  or  the  tertiary  lesions  of  syphilis.    Caso 
of  this  kin<l  are  rare,  yet  they  must  not  he  overlooked.    Amony 
many  contributions  to  the  subject  are  papers  by  Bull,'  and  h\\k 
Beck  ^  iji  which  the  liter;itui-e  is  extensively  quoted. 

Local  tivalnu'iit  will  ]>e  the  same  as  would    be  proper  11  tl«j 
lesion  were  on  another  locality,  save  that  cauterization  of  an  ulc 
must  1x1  done  so  as  not  to  harm  \\w  cornea,  and  the  liabihtj*  of  thts 
structure  to  sulTer  mischief  will  modify  the  proceedings     Soolhinf, 
applications  will  be  preferred,  such  as  atropia  and  the  milder  a«i 
septics,  bfiric  acid,  dlluti'd  chlorine  water,  iodoform,  etc.     The  chief" 
dependence  will  be  on  cunstitulional  treatment. 

Within  the  last  few  years  attention  has  been  much  called  In 
tnbercular  disease  of  the  eye,  which  may  invade  any  part  of  it,  and 
has  been  found  in  the  conjunctiva,  both  of  the  lids  and  of  theKlnhf. 
The  tendency  of  the  disease  is  to  attack  in  its  progress  dw|»rr 
structures,  and  it  pivsents  oidinarily  an  oi»en  ulcer,  with  grajTsh 
surface,  from  which  nodules  spring  up  either  within  its  area  or  upw 
its  mai'^in.  The  disease  more  frequently  seizes  upon  the  innrr 
than  upon  the  outer  structures  of  the  eye  primarily,  and  referenct 
^vill  be  made  to  it  ai^'aia.  The  chief  importance  attache^s  to  tliwj- 
nosis,  and  we  have  to  disting-uisli  t  uheicular  deposit  from  granulona 
and  from  lupus.  The  former  (granuloma)  is  a  firm,  reddish,  hi^il/ 
vascular  mass  of  uniform  character,  and  the  neighboring  lymjihalic 
glands  are  not  swollen.  Persons  of  any  age  may  be  affected,  A 
tubercular  deposit  is  a  mixture  of  nodules  and  ulceration,  it  in- 
volvt-s  all  the  tissues  of  the  part  afh»cted,  its  edges  are  beset  witli 
trachoma-looking  masses.  In  lupus  the  skin  is  generally  also  | 
affected;  Arlt,  ItiGU, speaks  of  two  cases  in  which  the  dLsease  bcRftB 
on  the  conjunctiva  bulbi,  and  the  eye  was  attacked  by  continuitr 
of  invasion.  In  tubercle  we  llnd  giant  cells,  and  the  peculiar  bacilli.  I 
In  lupus  we  also  lind  bacilli  closely  resembling  those  of  tubcnrlivl 
and  at  the  present  time  the  two  diseases  are  coming  to  be  regarded  j 
as  essentially  the  same. 

'  "Syphilis  oflhe  Conjunctiva,"  by  0.  S.  Ball,  Ainer.  JoumiU  of  IW*^ 
Scieuoes.  Oct..  1S78.  p.  406. 

'  "Hard  Chancre  of  the  Eyelids  and  Conjunctiva,"  by  David  DeBfltk,] 
Cincinnati.  Ohio,  1880.   Press  of  Robert  Clarke  ii  Co. 
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no  satisfactory  ti'eatmcnt  of  tubercular  deposit  iii  the 
it  occur  upon  the  globe,  enucleation  will  be  the  ultimate 

Che  suitableness  of  operating-  for  tuberculous  disease  of 
11  dep<?nd  on  the  stage  of  the  disease  and  on  the  state  of 
It.  He  is  usually  you nj^.  If  possible,  thorough  excision 
done,  to  guard  against  general  infection.  Tliere  are 
cases  recorded  in  literature,  but  one  which  is  typical  and 
escribed  is  by  Baum^rten.* 
flial  disease  and   lupnji  attack  the  lids  quite  fretjuently, 

5  at  their  margin.  They  may,  if  negiectedj  fixtemi  to  the 
Plate  VI.,  Fig.  18,  colored  illustrations).  We  also  sonie- 
an  epithehuma  as  a  reddish  lobulated  mass  growing  at 
^  corneie.  A  tuuior  of  this  kind  which  displayed  the  char- 
piicroscopic  structure  I  removed  from  a  mun  fifty-seven 
r  and  it  has  not  recurred  for  nine  years.  I  have  also  re- 
iigmeutetl  (melanotic)  epithelioma  from  the  same  region, 
lo  recurrence  up  to  the  present  time.  For  details  of  the 
eferences  to  the  literature, see  Archives  of  Ophlhal.  and 
^r  1879.  Cancerous  ulcei-ations  may  attack  the  ocular 
u.     I  have  notes  of  sucli  a  case. 

ici, either  white  or  pigmented,  may  also  appear,  nnd  while 
f  the  disease  without  sacrificing  the  globe  is  to  be  pre- 
|h  a  course  is  not  always  possible.  Complete  removal  is 
B  and  that  will  often  compel  the  loss  of  t,h*!  globe.  Papil- 
liud  at  the  inner  canthus  as  a  favorite  site  and  is  easily 

by  its  softness,  its  clefts,  and  its  small  pedicle, 
lesions  now  considered  other  organs,  such  as  the  lymph 
B  Jungs,  the  liver  and  othei'  viscera,  are  lo  be  scrutinized 
le  true  meaning  of  tho  case. 

ometimes  appi-ar  beneath  the  conjunctiva,  usually  on  the 
tetiines  over  the  caruncle.  Their  contents  are  commonly 
ixnetimes  oily  or  sebaceotis.  Young  persons  are  more 
subjects.  The  sac  may  grow  to  hold  as  much  as  two 
}i  fluid  and  sometimes  it  reaches  back  into  the  orhit. 
Tence  of  true  orbital  cysts  is  not  meant.)     Their  walls 

Ky  thin,  and  their  transparency  suggests  their  char- 
r  firmness  hus,  however,  been  observed.  Treatment 
thcr  simple  puncture,  or  besides  this  a  silk  seton,  or  if 
cauterizing  the  wall  with  nitrate  of  silver.    Sec  an  article 

Bull.^ 

tf  tnrnors,  or  more  properly  dermoid  growths,  appear  on 
conjunctiva, and  especially  as  a  congenit4il  formation. 


BiU  von  mberculflftcD  DeorhwUreti  der  Lid-Conjunctiva,*' Gmefe's 
r  Ophtbol.,  Bd.  ixiv.,  Abth.  iil,  8.  32.'i. 

Hy  of  Sub-conjunotival  Serous  Cysts,"  Amur.  Joarual  of  ^edJkCAl 
B.,  JS7S,  p.  sa. 
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There  may  be  more  than  one,  and  there  may  be  stiff  hairs  i 
upon  them.  A  not  infrequent  condition  is  to  find  at  the  out 
a  dense  p!ate  of  hard  tissue  with  thick  white  covering  pushing  I 
ward  from  the  orbit  usually  on  tlife  temporal  side  upon  th«  scM 
half-way  perhaps  to  the  cornea,  with  a  thin,  rounded  edge.  I 
imperfectly  movable,  but  with  a  ri^id  l>ase,  and  resembles  to  so 
extent  the  phca  semilunaris  of  rabbits  and  sheep.  Between  ill 
the  cornea  maybe  small  hard  tumors.  This  is  a  congenital  n 
formation.  A  careful  description  of  such  a  case  and  an  aoc4MUil 
othei's  is  given  by  Hirschberg.*  A  tumor  of  similar  kind  \ 
described  by  Graefe  as  conjing  from  the  orbit  between  the  rec 
superior  and  rectus  ejctenuis  muscles  from  the  superior  fornix 

I  have  notes  of  the  case  of  a  man  who  had  three  hard  ses 
dermoid  tumors  g-rowing  upon  the  timbus  corneai  about  eqmd 
from  each  other.    The  outer  angle  of  the  Uds  was  tied  by  a1 
fibrous  tis.sue  which  stretched  across  it  and  also  adhered] 
conjunctiva  bulbi.     A  similar  band  ran  across  the  inner 
tween  the  lids.    These  bands  were  quit*  dense  and  prevented  ' 
lifting  of  the  lid.   The  condition  was  congenital.    The  other  i 
normal. 

Tumors  like  the  above  may  be  removed  to  get  rid  of  a  bleral 
but  if  tlu*y  reach  into  the  orbit,  the  rules  of  antiseptic  surgenm 
be  strictly  observed,  because  the  proc-eeding  becomes  serioufl^| 

Pinguecula  is  the  name  given  to  a  small  yeUo^\ish  elcvadm^ 
tween  the  semilunar  fold  ami  the  edge  of  the  cornea.    It 
of  connective  tissue,  elastic  fibres,  and  epithelium,  and  cont 
the  import  of  its  name  it  does  not  contain  fat.     Most  per 
adult  life  or  at  its  later  periods  will  present  this  little  elfl 
more  or  less  conspicuously.    It  causes  no  harm,  never  beooai 
large,  and  is  not  U)  be  mwldlwl  with. 

pKjmeut  patches  of  a  brown  nr  even  deeper  hue  are  sometin 
seen  on  the  conjunctiva;  they  may  be  stationary  and  innocuoos,] 
they  may  increa.se,  and  they  may  be  associated  with  co-exialfl 
pigmented  malignant  growths. 

Angioma  sometimes  occui*s.     Its  most  frequent  seat  is  th?fil 
uncle.     In  the  same   region  we  find   more  frequently  polypi 
growths  or  granuloiitata.    In  gouty  subjects  cretaceous  deprt 
is  sometimes  found  in  the  conjunctiva.     Loring'  has  repor 
remarkable  fact  of  a  bony  growth. 

Xerosis  of  the  conjunctiva  or  its  extreme  degencratto 
atrophy  is  brought  alwut  bj'  trachoma,  is  a  result  of  pemph 
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*  Centrnlblatt  fOr  Anffenheilkande,  Jahrg.  vji.,  S.  2M>.  1883. 
'  "Ciweof  o«teoiiiAof  the  conjunctiva,''  by  Dr.  B.  O.  Loriug, 
Uedtoal  JouruiU,  xxxvii.,  p.  13. 1888. 
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ars  in  small  glistenin*?  patches  three  or  four  millimetres 
►on  the  inter-palpebral  ovular  conjunctiva,  and  lastly  hap- 
ipatbically  to  the  production  of  complete  symblepharou 
eaches  its  ultimate  development. 

g"  up  the  thiixl  rorui,  we  remark  that  these  satiny  white 
>re  described  by  Kuschbert  and  Neisser  and  also  by 
md  have  a  special  interest  because  bacilli  and  cocci 
d  in  them.  In  some  instances  the  patients  have  the 
amblyopia  called  homeralopia.  The  connection  between 
facts  is  not  explained,  nor  do  they  always  concur.  When 
Mihes  exist  there  is  also  a  little  foamy  secretion  gathered 
»  edges  of  the  lids  due  to  fatty  defeneration  of  the  c^lls, 
we  instances  the  cornea  becomes  infected  and  ulcerateil 
enetration  of  the  microbes.  The  disease  occurs  mostly 
ihildren  and  especially  among*  the  poorly  nourished.  It 
rved  as  early  as  1S?4  by  Bezold,  and  by  Horner  in  1877; 
I  of  the  cornea  was  severe  and  the  drj-Tiess  of  the  conjunc- 

rej^rded  as  incidental.  Leber  considers  degeneration 
nthelium  the  ftrst  step,  followed  by  loss  of  sensibility 
injury  to  the  terminal  nerve  twij^s;  the  consequence  is 
I  closure  of  the  lids  and  additional  dryness  of  the  coujunc- 
lurally  the  cornea  becomes  most  seriously  exposed  to 
a.  The  same  kind  of  degeneration  takes  place  in  the  epi- 
Phicti  clothes  the  pelvis  of  the  kidney,  and  the  same  micro- 
sare  found  as  in  the  conjuuctivat  epithelium.  Cultivation 
ras  found  to  cause  the  corneal  lesion  and  also  the  degen- 

tU©  conjunctiva.  For  cases  among  negro  children,  see 
Trans.  Amer.  (Iph.  Soc,  1890,  p.  G'2G. 

proposes  to  give  the  name  xerophthalmus  to  the  altera- 
th  follows  trachoma  and  which  includes  atrophy  of  tho 
imbrane,  but  he  points  out  that  this  condition  may  arise 
iriLchoma.  and  both  he  and  Arlt  have  noticed  that  it  may 
t!d  with  atrophy  of  the  lachrymal  gland.     There  is  almost 

absence  of  normal  secretion,  which  can  be  only  imper- 
pplied  by  water  containing  \'i  of  chloride  of  sodium  and  1^ 
>nate  of  soda.  Anointing  with  vjiseliiie  is  of  value. 
thic  xerosis  is  a  very  rare  affection.  It  is  described  by 
raefe's  Archives,  XXIV.,  l,  157,  i878).  In  the  case  related 
as  complete  ndhesion  of  the  lower  lid  of  one  eye  to  the 

partial  adhesion  of  the  lid  borders  to  each  other.  TTiere 
only  a  slight  precedent  iullatnmatiou.  The  cornea  intact 
lormity  of  the  ciliary  margins.     Cases  in  their  outcome 


•  die  X.ero«l8  der  Bhidebnut,"  eta,  Gniefe  Areh,  fQr  Ophth..  xriv., 
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somewhat  resombiin^  this  arc  described  by  Shaw,"  one  his  own  aad 
othei-s  quoted  from  literature  (see  Trans.  Oph.  Soc.  UniteiJ  Kis;^ 
VL,  i;i8.  188G).  Ill  some  of  these  there  was  a  syphilitic  historv  aad 
there  hud  hi-en  much  thickening?  before  the  onset  of  the  alrophv. 
Cases  of  pemphigus  are  confounded  with  this  disease.  I  havesewi 
one  cnso  entirely  parallel  to  that  of  Knies  (Alfred  Gracfe)  in  whtdi 
there  had  been  no  thickening,  no  syphilis,  no  pemphigus;  thecw^ 
nea?  were  clear,  the  ciliary  borders  normal,  but  in  one  eye  the  lower 
lid  was  totally  adherent  to  the  ^rlobe,  the  canthi  obliterated,  wrf 
thos:inie  process  was  attacking  the  upper  lid  and  the  other I'.ve. 
The  adhesion  of  the  lower  lid  to  the  left  globe  was  corapli'i*.  Sm 
Trjins.  Oph.  Soc.  United  King.,  X..  p.  62,  for  examination  of  coni» 
in  two  casus,  by  E.  Treacher  Collins,  iu  which  this  tissue  was lu* 
volved. 

Amyloid  tumors  or  degeneration  are  of  very  rare  occurrenoe 
and  ;ii)pt':ir  xiynm  any  portion  of  the  conjunctiva.  Th<Mr  growth  IS 
exti-emely  slow,  extending  through  several  years.  They  are  not 
accompanied  byintlammation.  Tlie  best  account  of  them  is  found 
in  a  paiHT  by  Kubli,  .Xrchives  of  Ophthahitology,  Vol.  XI.,  p.  143, 
and  another  by  KuebUminn  in  the  same  volume,  p.  407,  and  also  in 
Vol.  X..  p.  171,  with  plates.  The  tumor  is  ditTuse,  it  rcay  haw 
roundish  lobes,  its  color  depends  on  its  stage  and  its  supjily  d 
blood-vessels;  if  the  latter  are  few,  the  tumor  will  be  of  a  hrigbt 
yellow  glassy  color,  but  with  more  vessels  the  color  takes  on  a  red- 
disli-hi-own  hue.  The  following  stages  are  recognized:  1st, sim[jlo 
adenoid  proliferation  of  sub-conjunctival  connective  tissue:  % 
hyaline degenenition;  :Jd,  marked  amyloid  degeneration;  -IthfCalciil- 
cation  and  ossification.  Thoi-e  will  be  tumors  or  knobs  of  varioaa 
size  and  situation,  either  beneath  the  lids  growing  from  the  forois. 
or  in  the  lids,  and  of  vaiyiug  color  and  hardness  according  t«  ll» 
st;ige  of  growth.  Complications  may  exist,  such  as  tnichonw  ari 
in  one  case  ivported  by  Frout  and  Bull  {Arthivts  of  Ophthalmoiv 
Vol.  VIII..  p.  73)  there  was  also  sarcoma  tissue  mingled  with  th* 
gt^>wth.  In  Raehlmaim's  paper  (I.e.)  colore<l  plat-es  show  tlie  piM* 
liar  reaction  to  iodine  and  sulphuric  acid  which  distinguishes  thoe 
gi-owths. 

The  only  treatment  is  extirpation,  and  the  prognosis  i^  good. 

7.  C»rcum<omeal  hypertrophy  of  the  conjunctiva  or  rfrnol 
catarrh  of  the  conjunctiva  is  the  name  of  an  aJTection  which  is 
rare  and  consists  of  a  chronic  thickening  of  the  tissues  at  the  Im- 
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ddiHlly  in  favor  or  oczcmii  instead  of  herpes.    There  may  be  a  I 
hei-ptfs  cornea;,  sucli  as  wc  find  in  herpes  zoster,  but  tor  the  i 
ease  known  as  phlyctenula  of  the  conjuntitiva,  which  Homer  i 
solitary  eczema,  we  do  belter  to  keep  in  mind  the  eharactemlics* 
eczema  I'ather  than  those  of  febrile  or  neurotic  herpes. 

Simple  phlyctenular  conjunct ivUia  appears  on  the  bm 
jtinctiva  in  one  or  more  eniptions,each  having  its  own  an-a  mI  *.•.& 
gestlon,  and  each  may  be  fixnu  one  to  four  millimetres  in  diuint^«r.| 
The  nearer  they  approach  the  cornea,  and  they  often  dex^elup 
the  limbus,  the  more  serious  do  they  become.     At  their  incepti 
there  will  be  a  little  stinj^in^  pain,  lachr>'mation,  and  spasmo 
closure  of  the  lids.    The  eruption  will  be  dull  red  and  be  surroun 
by  con^t^sted  vi'ssels  which  are  apt  to  form  an  imperfect  Iria 
of  which  the  plilyctenula  is  the  apex.     At  llrst  the  summit  of  I 
elevation  is  smooth,  but  soon  the  epithelium  is  cast  olf  and  an  ulo 
appears.     Gradually  the  prominence  subsides,  epithelium  is  i 
erated,  and  the  vascularity  abates.    So  long- a.s  the  eruption  isi 
tant  from  the  cornea  it  is  not  dau^^rous,  and  its  duration  will 
from  four  to  fourteen  days. 

Another  form  of  the  eruption  is  in  minute  vesicles  or  infiltr 
tions  or  iflcei-s  at  the  limbus  corneie,  which  accompany  a  (iith 
and  acute  conjunctivitis.    There  will  be  swelHnj*  of  the  lids,  consid 
erable  muco-purulent  secretion  which  agglutinates   them,  andi 
patch  of  by  pera^mia  arrowing-  more  intense  toward  the  cornea,  whil 
their  orbital  portion  will  also  be  swollen.    The  only  eruptions  wiU 
be  around  the  cornea,  and  the  importance  of  the  attack  depeod 
upon  whether  the  cornea  may  be  deeply  invaded.     Such  cases  ar 
apt  to  follow  the  acute  exuuthemata,  such  as  scarlet  fever  and 
measles  and  varicella.     We  do  not  here  trace  the  disease  in  casei 
should  penetrate  tlio  cornea,  reserving  it  for  considei-ation  wbca 
dealing  with  this  structure,  but  the  entity  of  the  disease  is 
same,  notwith^itanUing  the  difference  of  soil  in  wliich  it  flourishes. 

Prognosis  and  Treatment. — The  isolated  phlyctenule  remoU 
from  the  coniea  will  get  well  without  prwlucing  any  harm.  Tl»ei(| 
disappearance  will  be  hastened  by  dusting  mto  the  eye  very  pu 
and  finely  levigated  calomel  once  daily.  It  becomes  convorte 
into  a  minute  quantity  of  corrosive  sublimate,  and  if  not  properlyl 
prepared  is  irritating.  Care  must  be  observed  not  to  use  calomdj 
in  this  manner  if  the  patient  should  be  taking  iodide  of  j>otas&iuu)(] 
because  in  this  case  the  irritating  iodide  of  mercury  would  resuiuj 
Besides  the  calomel  very  little  else  is  needed.  A  little  warm  waWN 
or  warm  milk  and  water  may  be  locally  used  if  agreeable  t<i  tlie| 
patient.    Tonics  are  indicated. 

For  the  difTusef)   form  of  inflammation  with  eruptions  at  tbe 
limbus,  the  treatment  will  be  antiphlogistJc  and  expectiwiL    Cocl 
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38or  lead  water  upon  the  swollen  lids  or  boric  acid  or  alum 
be  kept  up.  As  the  acute  s>niiporas  retire,  nitrat*  of  silver, 
j.-vi.  ad  I  i.,  may  be  applied  to  tlie  everted  lid  once  daily,  or 
x'd  into  the  ej'c.  If  there  be  excoriations  on  the  aujsrles  or 
■ias  of  the  lids,  they  must  be  touched  with  pure  nitrate  of  silver 
tept  grreast'd  with  simple  cerate.  The  depircialed  healtli  of 
hild  will  need  special  considei-ation,  as  reg-ards  imtritiuus 
imple  food  and  correct  assimilation.  Bad  hygiene,  a  scrofu- 
rtint,  and  feeble  health  lie  behind  the  malady.  The  disease  is 
to  attack  the  cornea  and  that  wilS  he  hereafter  referred  to. 
rticular  notice  may  be  give  to  cas»es  of  acute  eczema  of  a 
moDous  character,  which  occurs  in  old  persona,  especially  if 
.  When  this  attacks  the  face  it  spreads  to  the  skin  of  the 
lakes  them  puffy  and  sets  up  general  conjunctivitis,  whicli  is 
led  by  intolerable  itching,  smarting,  and  heat.  Excoriations 
1  margins  of  the  lids  occur,  and  while  the  discharge  is  chJerty 
y  and  the  tissue  changes  are  not  dangerous,  the  discomforts 
patient  are  extreme.  Cold  lotions  give  temporary  relief,  but 
on  rejected,  and  relief  by  anodyne  and  astringent  a]>plication3 
ht.  The  free  use  of  cocaine  in  hi-  solution  may  be  tned  with 
I  have  not  seen  such  a  case  since  this  remedy  has  come  into 
Dusting  with  starch  powder  or  with  oxide  of  zinc,  etc.,  is  to 
pd.  One  may  have  to  resort  to  opiates  or  the  bromides  and 
il  to  allay  distress  and  at  the  same  time  endeavor  by  general 
lies  to  antagonize  the  constitutional  cause.  Cod-liver  oil 
internally  and  externally  may  be  the  best  remedy,  while 
es,  lithates,  etc.,  and  all  the  dietary  rules  against  lithic  acid 
out  rigidly  observed. 

A  lesions  of  the  eye  after  variola  deserve  attention.  So  far  aa 
ibservations  have  iMvn  recorded,  pustules  arc  found  on  the 
l>i*al  and  ocular  conjunctiva,  but  not  on  the  cornea  (Arlt,^ 
hberg').  There  has  also  been  seen,  if  during  the  height  of 
seasu  the  lids  have  been  iipmed,  a  grayish-yellow  infiltration 
I  conjunctiva  below  the  cornea,  closely  resembling  diphtheria. 
I  the  disease  has  spent  itself  and  the  eyes  can  be  examined, 
is  usually  little  trace  of  any  lesion  of  the  conjunctiva,  but 
ay  have  ulceration  or  dense  opacity  of  the  cornea.  This  is 
lered  to  be  the  secondary  result  of  the  conjunctival  inflamma- 
r  eruption,  either  by  extension  of  ulceration  or  by  subsequent 

BS. 

it  is  possible  to  separate  the  lids  and  perceive  the  commence- 
ill  conjunctival  inflammation,  the  eyes  should  be  assiduously 


KlfnJaohe  Darstelluns  der  Krank.  des  Aug-es,"  Wien,  1881.  p.  78. 
JMiin.  Klin  WooheiiMilirift,  1871,  8.282. 
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cteansed  with  boric  acid  solution  or  chlorine 
pustule  may  \w,  caut^rizetl  with  pure  cau.stl 
on  a  probe,  followetl  by  car«fiil  nt;utraliKati 
is  not  meant  to  do  this  whew  the  cornea  is 
freo  use  of  boric  acid  and  vaseline  will  lie!  j_ 
tions,  and  should  be  put  between  tlie  lids  v- 

Hcrpes,  as  a  skin  ciisease,  is  known  unci 
febrilis  or  catarrhaliH  it  may  extend  t-< 
g:i*eator  but  with  very  moderate  freqiieii 
cornea.     That  herpes  zosfer  breaks  out  b« 
and  cornea  has  been  for  many  yeai-s  a  xr- 
currence  of  the  febrile  variety  upon  the  c^ 
recogrnized,  and  it  is  to  Prof.  Homer'    t. 
observations  which  havo  been  made.    A^^ 
tions  and  others  have  reported  cases.    T  1 
found  distended,  but   will  huvo  burst*  1^ 
and   shreds  of  epithelium  with  localize*:: 
be  the  usual  eruption  on  the   face,   anc^ 
debilitating  illness  such   as  pneumonia.-  ^ 
will  seldom  be  reco^ized  upon  the  con.3 
it  will  sometimes  be  found  if  attention  is* 

The  eruption  of  herpes  zoster  on  th^ 
seldom  escape  notice  because  of  the  jv«^« 
^ia,  and  in  this  plaL-u  it  is  unnecess^iry  t* 
matter  has  been  before  considered  (s*5^ 
rhalis  as  a  corneal  diseas<*  will  bo  her*^^- 
junctival  afTectinii  noLhin^L^  special  n.^:? 
attention  to  its  true  nosological  rclal-l^i: 
neous  application  of  the  term  which  li.^ik. 

Pemphigus  bein^  found  on  mucous 
pharynx,  and  intestines,  as  well  as  os^~s 
the  conjunctiva  or  upon  the  cornea-  — 
rare.  A  few  cases  have  fallen  to  m^'  o"*:::: 
written  about  it  by  Coiin,"  d*^scribi»~»^  m 
inin^  up  the  lileniture.  The  body  <^  ^ 
ered  with  bullous  eruptions,  they  0*1^' 
the  mouth,  upon  the  conjunctiva  bv 


^ 
i 


the  other  and  progressed  to  cover 
no  avail.    The  baneful  effects  of  the 
of   the  conjunctiva,  ai-e  vividly  po 

'  Klinlftche  MoiiatabIiltt«r  far  Augeol'*-^^ 
*'  Ueber  herpes  corne®."  Inauffiir&l  di»^^^ 
Zurich,  I8K0. 

•  '•  naretelhinp,"  etc.,  1881,  8.  79. 
•Br('(*lnH»?r  Aerztliche  Zeiteclirift,  188^*  -^ 

*  Ophthalmic  Hofti>ital  R«poru,  vol.    4-  —    '^ 
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g  woman,  twenty-four  years  old.  Upon 
each  eye  in  turn,  a  bulla  was  formed  and 
k  place.  She  had  for  several  weeks  had 
)dy.  For  three  months  she  was  treated 
s  seen  again  after  twenty-seven  months 
tndition  as  follows:  "A  person  not  ac- 
'  would  have  pronounced  that  some  pow- 
,  had  been  applied  to  them,  for  a  series 
isted,  as  represented  in  the  sketch."  The 
ken  for  a  picture  of  symblepharon  after  a 
le  cornese  were  implicated.  In  other  re- 
ival  sac  becomes  shrunken  and  the  adhe- 
red, become  in  time  pale  white  bridges. 
ay  be  overridden  or  it  may  be  extensively 

\rere  than  others,  but  the  duration  is  most 
result  cannot  be  predicted,  in  fact,  in  most 
Samelsohn  observed  a  series  of  eruptions 
ace  of  the  lids  during  seven  years,  and  but* 
ed.  The  globe  did  not  within  that  time 
Lent  must  be  founded  on  symptoms  (syph- 
•e  mainly  supporting,  while  local  applica- 
nd  soothing.  Sometimes  weak  nitrate  of 
r,  and  in  the  late  stages,  fatty  substances; 


ztivitis. — Under  this  head  we  may  group 
reign  bodies  upon  the  conjunctiva.  So  far 
he  lids  are  concerned  sufficient  has  been 

lacerations  of  the  ocular  conjunctiva  al- 
Ijustment. 

penetrate  the  conjunctiva  and  are  some- 
l  by  snipping  them  out  with  a  bit  of  the 
wdcr  become  imbedded  and  being  soft  are 
moved.  Husks  of  seeds,  beards  of  grain* 
>od,  or  the  spines  of  chestnut  burrs,  etc., 
»  be  dealt  with.  A  finely  pointed  forceps 
he  efflclont  instrument,  aided  by  cocaine, 
k  or  twig  or  something  of  the  sort  finds 

fornix  and  may  elude  detection.  It  may 
t  of  the  lids  and  cause  inflammation  and 

hidden  so  long  as  to  be  encapsulcd  with 


lbs-eyes  "  (the  shelly  operculum  of  small 
hich  are  put  into  the  eye  to  expel  foreign 
imprisoned  and  are  even  lorgot\,e,xv.    TYvo 
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cleanned  with  boric  acid  Holution  or  chlorine  wat'er,  andanUirt| 
{>ustu1c  may  be  caulerixed  with  pure  caustic  melted  in  a  flue  be 
on  a  probe,  followed  by  carofu!  neutrali^i^ation  with  salt  water, 
ig  not  inoant  to  do  this  wlien  the  cornea  is  det-ply  impUcat«d. 
free  usl'  of  boric  acid  and  vaseline  will  help  exclude  noxious  see 
lions,  anil  should  be  put  between  the  lids  verv  fnxiuonlly. 

Herpes,  as  a  skin  disease,  is  known  under  two  forms:  as  her 
febrilis  or  cittarrhaUs  it  may  extend  to  the  conjunctiva;  \ 
greater  but  with  very  moderate  frequency  it  appears  upon 
cornea.  Tlia t /*erj>e*  zoster  breaks  out  both  upon  the  conjunct 
and  cornea  has  been  for  many  years  a  I'ccoi^Tiizi'd  fact.  The 
currencB  of  the  febrile  variety  \i\w\\  the  eye  has  not  been  genen 
rccog-nized,  and  It  is  lo  Prof.  Horner'  that  we  owe  most  of 
observations  which  have  been  made.  Arlt'  conllrms  these  u 
tions  and  others  have  reported  cases.  The  vesicles  will  seldom 
found  distended,  but  will  have  burst,  leaving:  a  superficial  ul 
and  shreds  of  epithelium  with  localized  hypenemia.  There 
be  the  usual  eruption  on  the  face,  and  in  conse<|uence  of  M 
debilitating  illness  such  as  pneumonia,  etc,  this  form  of  bet 
will  seldom  be  recogriixed  upon  the  conjunctiva,  but  on  the  CMi 
it  will  sometimes  bi;  found  if  attention  is  alive  to  it. 

The  eruption  of  herpes  zoster  on  the  conjunctiva  or  cornea 
seldom  escape  notice  because  of  the  accompanying  severe  nein 
g\di,  and  in  this  place  it  is  unnecessary  to  dwell  upon  it  l>ecause 
matter  has  been  before  considered  (see  pagv  257).  Herpt-scat 
rhalis  as  a  corneal  disease  will  l>e  hereaJter  consider*Ml :  as  a  o 
junctival  affection  nothing'  special  need  be  said  beyond  call 
attention  to  its  true  nosolu^acal  relations,  and  to  give  up  tbeer 
noous  application  of  the  term  which  has  more  or  less  prevailed. 

Pemphigus  bein^  fonnil  on  mucous  membrane-s,  as  in  the  raoU 
pharynx,  and  iutestuies,  as  well  as  on  the  skiu^  may  ap|K'ar  tip 
the  conjunctiva  or  upon  tlie  cornea.  Such  an  occurrence  is  vi 
rare.  A  few  cases  have  fallen  t-o  my  observation.  A  paper  has  b< 
written  about  it  by  Cohn,"  de.scriliing  a  case  in  a  cliild  and  su 
mins"  up  the  Utenituiv.  The  body  of  his  patient  was  entirely  c( 
eivd  with  bullous  eruptions,  they  occuiivd  on  the  tongue  and 
the  mouth,  upon  the  conjunctiva  bulbi  of  first  one  eye  and  tbeii 
the  other  and  progressed  to  cover  the  comefc.  Treatment  was 
no  avail.  The  baneful  effects  of  the  diseas<^,  how  it  cause's  shrinla 
of  the  conjunctiva,  are  vividly  |>ortra3'ed   by  Mr.  AVhite  Coop* 

■  KliDi9che  MonatBbiatter  fUr  AuKenheitkunde,  Bd.  ix..  9.321.  XHTl;l 
*'  Ceber  livriies  corneu."  Iitutigiiral  divM-'natiau  vou  A.  Joaephiiifi  Ktildi 
Zurlnh.  18^. 

»*■  DftpRtellunicr.^etc.,  1881,  8.  79. 

•Breslftner  AeratUche  Zeitecbrifl.  1885.  No.  10. 

•Ophthahuio  Hospital  Reiwrts,  vol.  J.,  p.  155.  London,  1858. 
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patient  was  a  younp  woman,  twenty-four  j'cars  old.  Upon 
inferior  cul-<le-sac  of  oach  eyo  in  tuni,  a  bulla  was  formed  and 
succession  of  them  took  place.  She  had  for  several  weeks  had 
icm  on  the  liinlis  and  body.  For  three  months  she  was  treated 
ith  no  beueflt.  She  was  seen  aj^ain  after  twenty-seven  months 
id  he  describes  the  condition  as  follows:  "A  person  not  ao 
[uainled  with  the  history'  would  have  pronounced  that  some  pow- 
ful  escharotir,  as  Hme,  had  been  applied  to  them,  for  a  series 
if  frsna  or  adhesions  existed,  as  represented  in  the  sketch."  The 
lolored  plate  would  be  taken  for  a  picture  of  syrablepharon  after  a 
mm,  and  in  both  eyes  the  cornea*  wrro  implicated.  In  other  re- 
torted cases  the  conjunctival  sac  becomes  shrunken  and  the  adhe- 
ions,  which  at  first  are  red,  become  in  time  pale  white  hridjsres. 
nieed<j:e  of  the  cornea  may  be  overridden  or  it  may  be  extensively 
ftToIved  in  a  leucoma. 

Some  cases  are  less  severe  tluin  others,  but  the  duration  Is  most 
tedious  and  the  ultimate  result  cannot  be  predicted,  in  fact,  in  most 
cases  the  eyes  are  lost.  Samelsohn  observed  a  series  of  eruptions 
EonQned  to  the  inner  surface  of  the  lids  during  seven  years,  and  but" 
Ittle  atropliy  had  occurred.  The  ^lobe  did  not  within  that  time 
Kcome  affected.  Treatment  must  be  founded  on  symptoms  (syph- 
lifi  may  exist)  and  will  be  mainly  supporting,  while  local  applica- 
iDDs  must  be  palliative  and  soothing.  Sometnnes  weak  nitrate  of 
Silx'er  iiolution,  cold  water,  and  in  the  late  stages,  fatty  substances; 
lut  all  is  of  little  avail. 

9.  Traumafie  ConjuncUvitis. — Under  this  head  we  may  f^roup 
lacerations,  bums,  and  foreign  bodies  upon  the  conjunctiva.  So  far 
IS  wouuds  and  burns  of  the  lids  are  concemed  sufficient  has  been 
laid  (p.  '^7j*  et  spq.)'.  and  lacerations  of  the  ocular  conjunctiva/  al- 
ttiost  never  rerpure  any  adjustment. 

Foreign  bodies  easily  penetrate  the  conjunctiva  and  are  some- 
fones  only  to  be  removed  by  snippinj?  them  out  with  a  bit  of  the 
tembnine.  Grains  of  i>owder  become  imbedded  and  bein^:  soft  are 
irith  difficulty  entirely  i*emoved.  Husks  of  seeds,  beards  of  Krain» 
bits  of  stone,  glass,  or  wootl,  or  the  spines  of  chestnut  bun's,  etc., 
livsome  of  the  things  to  be  dealt  with.  A  finely  pointed  forceps 
with  roug^hcned  tips  is  the  efficient  instrument,  aided  by  cocaine. 
Sometimes  a  piece  of  stick  or  twi^  or  .something  of  the  sort  finds 
teway  into  the  superior  fornix  and  may  elude  detection.  It  may 
b«held  there  by  the  ^-rip  of  the  lids  and  cause  inflammation  and 
Nil,  etc.,  or  even  remain  hidden  so  long  as  to  be  cncapsulcd  with 
Si^Dulationa. 

Eye  stones,"  or  "ci*abs-eyes"  (the  shelly  operculum  of  small 
'frtiniti^-cp,  Dunglison)  which  are  put  into  the  eye  to  expel  for<»ign 
^xidles,  sometimes  remain  imprisoned  and  are  even  lorKOtVeu,    TVva 
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removal  of  foi-ei^  bodies  ffoin  the  tarsal  surfaces  requlr 
eversion  of  the  Hd,  wliile  if  anythmj?  be  hidden  in  the  fornix, 
camels'-hair  brush,  or  ctjrette  or  strabismus  hook,  ;;ently  awep 
along:  will  dislodgxi  it.    It  is  needless  to  dis;ipprove  of  the  ton^UB k 
a  friend  as  an  implement  for  removing  foreign  bodies. 

9.  Sub-conjunct  I  val   ecchymosis  forms   a  well-deflned   pat 
which,  by  its  uniformity  of  color  and  absence  of  vessels,  is  reailil] 
distinguished   from  luilamniation.     It  requires  no  treatment, ; 
does  no  harm  unless  it  be  large  and  may  cause  a  Uttle  fieuse  of  fu 
ncss.    The  blood  is  sometimes  absorbed  into  the  aqueous  humo 
and  may  slightly  obscun.^  vision.    Its  chief  iniiwrtance  respects 
cause  and  prognosis.     It  comes  after  cotighin^,  especially  dt 
pertussis,  or  any  kind  of  strain.     In  adults,  especially  in  those : 
middle  life,  such  hemorrhagre,  if  without  strain,  sifrnifies  a  dejcrene 
tion  of  the  blnod-vessels,  and  if  oft  repealed,  sug-gcsts  a  senou 
condition  and  calls  for  the  exercise  of  prudence  in  habits  of  catis 
and  drinkin/cr  and  exercise.     Similar  lesions  are  liable  to  occur ii 
the  retina  or  in  the  brain  or  in  other  organs  and  with  elTects  not 
bly  serious. 

Pterygium. 

10,  The  typical  form  of  this  condition  is  a  trian^lar  thicke 
of  the  conjunctiva,  which  advances  from  the  caruncle  to  the  cornea' 
and  encroaches  more  or  less  upon  its  surface-     It  may  be  delicuU 
and  semi-transparent  with  few  vessels,  and  justify  its  name  by  the 
resemblance  which  it  bears  to  the  wingr  of  a  bouse  fly.     On  tlie  olber  j 
hand  it  may  be  so  thick  and  vascular  as  to  be  rightly  called  ptf^l 
gium  crassiivty  as  the  other  is  called  p.  tenue.    While  the  favotitel 
site  is  the  inner  side  of  tbe  eyeball  (see  Fig.  irifi),  the  outer  angle  i»] 
next  in  frequency  in  givingr  it  origin.    Sometimes  one  may  be  pres-  j 
ent  at  the  same  time  in  both  situations.    Tlio  structure  grows  very] 
slowly  and  may  remain  stationary  for  years,  or  push  forward  grad- 
ually until  it  approaches  the  pupil  and  may  in  extreme  cases  aitaifll 
the  middle  of  the  coniea.    From  time  to  time  it  may  be  subject  to  j 
inflammation.    It  seldom,  except  at  such  times,  causes  annoyaoce. 
and   it  otfers  no  obstacle  to  vision  until  it  has  reached  some  miUJ'l 
metres  beyond  the  corneal  edge.     It  will,  ho'v\ ever,  impair sigbtj 
before  it  has  seemed  to  have  gained  the  pupillary  area,  becauwl 
there  is  a  patch  of  haziness  beyon<l  its  apex,  and  even  when  haxi*| 
ness  does  not  exhibit  itself,  the  structure  of  the  cornea  will  bawl 
lost  its  homogeneousness  and  cause  irregular  refraction.    I  bavr  | 
demonstrated  this  by  the  ophthalmometer.     The  apex  is  lootf  | 
or  less  rounded  and  seems  to  dip  into  the  substance  of  the  cornea. 
The  edgvs  near  the  apex  will  be  found  to  Iw  rolled  under  and  will 
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adroit  a  fine  probe  to  be  thrust  beneath  for  a  short  distance.  Toward 
its  base  the  growth  merges  into  the  uei.i?hboniig  membrane.     It 
apjiears  mostly  in  persons  wlio  are  exposed  much  to  the  weather, 
or  to  dust  and  irritating  atmosphere,  and  they  are  generally  adults 
orperhaps  of  advanced  age.    In  such  persona  a  chronic  conjuncti- 
vitis, especially  of  the  inter-palpebral  region,  is  prone  to  be  pro- 
ducKd  and  attended  by  litlkt  LMosions  at  the  murgiu  of  the  cornea. 
Id  winking,   foreign    particles    are 
driven  toward  the  horizontal  merid- 
ian and  thus  the  site  of  the  erosions 
is  easil}'  aceouuted  for. 

The  mode  of  growth  and  pathol- 
ogy liave  caused  soino  discussion. 
The  view  most  in  favor  is  that  bo- 
cause  of  its  laxncss  the  conjunc- 
tiva at  the  inner  angle  is  folded 
and  rides  over  upon  the  cornea 
where  an  erosion  may  exist,  an 
adhesion  occui-s  and  gradually  the 

membrane  is  drawn  over  as  if  one  should  pluck  the  llnmg  of  his 
jat  sleeve  out  over  its  e<lgo.     Sometimes  the  apex  buries  itself 
'slightly  in  the  tissue  or  it  may  seem  to  push  straight  on  over  the 
surface.      Microscopic   examination   of  a    horizontal   section   of  a. 
pterygium  as  it  is  found  actually  growing,  and  with  the  relation  ftf 
the  parts  undisturbed,  has  shown  that  a  close  relation  exists  be* 
tween  Pinguecula  and  pterygium.    The  anterior  clastic  lamina  o." 
Bthe  cornea  is  corrugate<l  l>eneuth  it,  there  is  a  cell  infiltration  of  the 
^■cornea  both  beneath  and  beyond  the  tip.    It  is  found  that  an  epi  ■ 
^Rheliuin  exists  beneath  the  end  of  the  pterygium  and  that  a  slight 
cavity  or  even  two  small  cavities  may  exist  whose  walls  are  clothed 
with  epithelium.'     Cocci  have  been  found  imprisoned,  but  their  oc- 
currence may  be  accidental.    In  the  superficial  layers  of  the  cornea 
art'  numerons  fine  capillaries  wliieh  readily  become  the  agents  of 
farther  progivss  of  the  growth.     In  the  conjunctival  i>art  of  the 
pterygium  is  an  abundance  of  flbrillar  tissue,  cell-infiltration^  and 

I  blood-vessels. 
I  There  are  other  varieties  of  pterygium  which  are  the  evident 
Iresult  of  ulcerations,  as  in  the  case  of  bums.  These  are  more  fleshy 
and  may  occur  at  any  port.ion  of  the  eye  and  spread  in  an  irregular 
form  over  a  greater  or  less  extent  of  the  cornea.  They  are  some- 
times called  false  pterygia. 

^    Treatment  is  surgical  and  preferably  by  excision.    In  the  early 
tages  it  may  sometimes  be  possible  to  tear  ofT  or  forcibly  unfold 
the  attachment  of  the  tip  and  the  remainder  may  be  partially  cut 

'See  Harder,  "Zur  I>ehrGvom  Pterygium:  Mittheiluiigeu  uus  der  Augen- 
Uinik  za  MUncben, "  S.  247,  1882. 
J4 
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away  and  the  gap  closed  by  a  suture-  Iii  most  cases  the  method  is 
to  seixe  tlie  corneal  portion  with  toothed  forceps  and  as  it  is  lifted,^^ 
push  beneath  it  a  c;»taract  knife  and  shave  it  from  the  comea,^| 
With  sharp-pointed  scissors  dissect  buck  the  base  as  mueli  as  may  " 
be  needful.  Tlio  apex  may  be  torn  away  from  the  cornea  and  be 
removed  very  perfectly  and  with  less  loss  of  epithelium  (Prince). 
Cut  away  as  much  of  the  vascular  suixonjunctival  tissue  ns  possi- 
ble. Cover  the  raw  surface  by  flaps  of  the  adjacent  conjunctiva^ 
which  are  made  by  cutting  it  loose  from  the  edge  of  the  comcA  and 
sliding  th4'm  together.  They  will  be  retained  by  silk  siituifs.  A 
10%  solution  of  cocaine  will  annul  pain  and  reduce  vascularity.  The 
eye  may  be  bandaged  for  twenty-four  hours,  or  in  old  persons  fo 
several  days,  and  then  cold  water  applied.  In  two  or  thnx*  day; 
the  sutures  may  be  removed.  Union  is  prompt,  but  a  vascular  am 
denuded  spot  remains  upon  the  cornea  which  heals  slowly. 

Hence  an  opncity  is  left,  which  will  continue  for  months.    It^ 
may  ultimately  disappear,  or,  if  th*^  pterygium  has  been  large  and 
thick,  a  seconduiy  ont*  ir.ay  tiike  its  place.     This,  however,  is  uotl: 
ing  nioi-e  than  the  development  of  blood-vessjels  as  a  necessary  p;irt! 
of  the  healing  process  in  the  cornea,  and  the  new  growth  is  alway 
smaller  than  the  original,  and  may  not  show  any  disp(>.sition  lo  ex- 
tend.   If  it  should,  there  would  be  no  objection  to  a  second  oper 
tion.    In  regard  to  the  recovery  of  sight,  it  must  be  rememberci 
that  haziness  of  the  cornea  extends  an  appreciable  distance  beyond! 
the  pterygium,  and  the  reaction  due  to  the  operation  will  ivndefj 
this  area  temporarily  larger,  hence  then?  is  not  at  flrst  that  gai: 
in  vision  which  will  be  finally  secured.     This  circumstance  is  to 
borne  in  mind  in  treating  cases  where  the  growth  has  reached  t 
border  of  the  pupil.    I  have  obser\*ed  with  the  ophthahnomele 
that  removal   of  the  pter^'S'iwm   has  changed   the  corneal  curv 
It  follows  that  one  should  look  for  astigmatism,  because  this  may,' 
as  I  have  found,  explain  the  imperfect  vision.    I  have  formerly 
been  indisposed  to  remove  pterygium  until  it  made  appreciable  ad- 
vance toward   the  region  of  the   pupil,  but   having  noticed  that 
under  its  influence  astigmatism  arises,  1  uow  remove  it  when  no; 
more  than  3  millimeires  beyond  the  Umbus. 

It  is  conceivable  that  the  most  suitable  way  of  deaUng  with  ai 
extreme  case  might  bo  to  perform  iridectomy  downward  and   out- 
ward, and  the  removal  of  the  growth  would  be  optional.     That  this 
proceeding  may  be  n'<[Uired  has  been  shown  by  two  cases  reported 
by  Dr.  Ryerson,  Medimi  Record,  May  9,  1S91. 

The  intimate  relation  between  Pinguecula  and  pterygium  has 
been  referred  to.  Fuchs  haa  attcmpt>ed  to  show  that  the  latter  is 
re:illy  a  morbid  transformation  of  the  former.  Graefe,  Arch..  Bd. 
XXXVm.,  Abth.  11,  p.  1,  I89a,  with  plates.  See  also  "Lectures 
on  the  Human  Kye"  by  Mt,  \ft84,p.'i\,^\v\\\A%^«»>N«w  Yor 
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^Anatomy, — Fitted  into  the  sclera  like  a  watch -grlass,  the  cornea 
I  a  vertical  diameter  of  about  U  mm,  and  a  horizontal  diameter 
iof  about  12  mm.    Its  radius  of  curve  is  about  8  mm.  (7.8  mm.),  but  it 
■  forms,  at  least  at  its  middle  part,  an  ellipsoid,  whose  shorter  radius 
belongs  to  the  vertical  meridian.    The  cui-ve  as  we  approach  the 
Briphery  becomes  difficult  to  describe  and  cannot  be  reduced  to 
f»ny  ordinary  Ug-ure  (Bui-nett ').    At  the  rim  the  thickness  is  1.1  or 
1.2  mm.,  at  the  middle  it  is  reduced  to  1  mm.     The  border  nma 
under  the  sclera  with  a  sloping:  edg^.    As   the  conjunctiva  ap- 
proaches the  cornea,  its  epithelium  becomes  thicker  and  forms  a 
whitish  ring  known  as  the  limbus.     The  cornea  constitutes  the 
front  of  the  space  known  as  the  anterior  chaml>er,  and  of  which 
^tho  iris  forms  the  posterior  wall,  and  the  plane  of  the  iris  passes 
thi-uii^h  the  sclera  at  a  distance  of  2  mm.  more  or  less  from  the 
'apparent  boundary  of  the  cornea.     The  apt^x  is  2.08  mm.  above  the 
_plane  which  passes  through  its  base,  and  this  gives  the  height  of 
le  anterior  chamber  measured  from  the  lens  to  the  back  of  the 
*<;omea  (see  Fig.  2,  p.  4). 

The  cornea  has  about  the  transparency  of  glass;  when  squeezed 
it  becomes  whitish  and  it  readily  imbibes  water  after  death,  then 
becoming  bluish-white.  We  find  in  it  five  layers;  superftcially  an 
epithelium  and  posteriorly  an  endothelium;  an  anterior  basal  mem- 
brane (anterior  elastic  lamina  of  Bowman);  u  posterior  elastic 
lamina  or  membrane  of   Dcscemet,  between  these  last  the  sub- 

Istantia  propria.  Based  upon  structural  character  and  pathologi- 
|pa1  relations,  we  may  make  three  divisions:  1,  the  conjunctival, 
kri7-,  the  epithelium;  2,  the  scleral,  which  takc^  in  the  anterior  basal 
inembrane  and  the  substantia  propria:  3,  the  uveal  portion,  to 
which  bi'longs  the  posterior  elastic  lamina  with  its  endothelium. 
-The  cornea  has  no  blood  vessels  except  for  a  narrow  space  about 
1.5  ram.  wide  at  the  margin,  and  these  vessels  coming  from  the  con- 
junctiva run  under  the  epithelium  as  far  as  Bowm:in*s  membrane. 
They  turn  upon  themselves  in  capillaiy  loops.    The  statement  has 

'  ArcUlvea  of  QpbthaJ.,  vol.  xU.,  1.  p.  1,  1663. 
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long  liad  currency  that  in  the  embryo  the  human  corura 
by  a  network  of  blood-vessels.    This  has  been  deciai¥<i   ■_ 
Schobl,  of  Pi'ag-ue,  after  the  exammation  of  miuiy  sijecinieas. 
incorrect.'     He  also  declares  that,  besides  the  conjunctival 
vessels,  a  deeper  layer  is  to  be  found  in  the  corneal  sulistanw 
comes  from  the  sclenu 

The  corneal  epithehum  consists  of  six  or  ci^ht  layers  at  ita 
die  and  more  at  the  pcripheiy.    The  surface  layers  are  fiaV 
middle  polyhcdric,  the  deepest  cells  are  cylindric  and  ivslon 
man's  membi-auf.     Tlicse  last  by  division  and  the  chautrtsdr 
nuclei  kno\\^l  as  karyokinesis,  give  rise  to  youn^  cells  whicb 
their  way  upwa,rd  and  undergo  changes  of  form  until  thqr 
rubbed  awaj-  on  the  surface.'    Thry  never  lose  their  «    ■ 
tents  entirely,  as  they  become  superllcial,  and  they  at 
gether  by  an  intei-cellular  cement.    Tlae  cells  are  nucleated. 

The  antcnor  b:isal  membrane  is  clear  and  structureless,  it  nil 
be  resolved  into  flbrilla*  b^' cheoiical  tix*atment  and  may  even 
dissolved,  and  Schwalbe  says  it  does  not  resemble  elastic  tissRl 
Tls  ouUt  surface  suppoHs  the  cylindric  cells  of  the  epithelium 
which  send  minuto  teeth  into  it.  It  is  pierced  by  tbu  ullimiW 
fibrilhe  of  the  nerves  proceeding  to  the  epithelium,  and  to  its  lows 
surface  the  lihres  of  the  corneal  substance  are  adhei-enl.  rmoi 
with  the  latter  is  extremely  Arm,  while  removal  of  the  epithilnja 
is  easily  elfected. 

The  parenchyma  of  the  cornea  has  a  laminatml  struclun*.  Hi 
lamella;,  from  ei^^hleeu  to  twenty-five  in  number,  may  be  resoU'e 
into  bundles  of  flbrillce  by  chemical  treatment  tseeSchwalbo,l.c., 
152).  Their  general  course  is  parallel  to  the  surfaces,  yet  Ihey  m 
tersect  in  various  ways,  nmninpr  obliquely  upward  and  downva; 
uniting  the  la  me]  be,  and  heingexcessivcly  fine  are  closely  intcrwovii 
A  homogeneous  ceuient  bimis  them  together.  At  Bowman's  meo 
brane  the  flbrilUc  are  the  finest,  they  cross  at  sharp  angles, or 
in  perpendicular  lines,  and  attacli  themselvea  to  it  intiiiLi^ 
Tlie  corneal  substance  presents  another  and  peculiar  feature  in  tfi 
system  of  canals  which  permeates  it,  and  in  which  are  found  i|v 
ciahzed  cells  called  the  corneal  coi*puscles.  The  canals  iiiters« 
and  also  expand  frequently  into  spaces  or  lacunie  (see  Fit'.  1*1 
They  anastomose  with  those  above  and  below  them,  yet  havt 
general  tendency  to  parallelism  with  the  corneal  surfaces.  In  tbrK 
enlargements  and  intei'sections  are  found  the  corneal  conmsokai 


•  Centralblatt  fflr  Aug^nh.,  Nov..  1886.  p.  891. 

**'Ueber   daa   Wachsthuui,  et<r.,  des  Kpitheln    der  <Toru<«,"  Vo 
Graefe's  Archiv  t.  Ophth..  xivU.,  Abth.  8.  S.  233.  1881;  Flemiiiiug.  "Zelliii* 
etanz,'*  Leipzig.  1882.     Klein. 

'  Schwalbe,  "  Lehrbuch  der  Anatomie  der  ShmesoTKaiie/*  1888,  p.  IJt 
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vbicb  seem  Like  0101*6  indurated  portions  of  the  canal  walls,  aod 
tv certain  nicthotls  of  trentnient  can  bo  isolated  and  prcwmt  a  body 
and  processes  running*  in  various  dirt'ctions.  Within  tlio  body  is 
the  cell  nucleus  adhering:  to  its  side;  they  resemble  bone  corpuscles. 
The  contents  of  the  canals  are,  1st,  a  clear  fluid,  and  2d,  two  kinds 
of  cells;  one  the  (bcod  cells  or  corneal  corpuscles,  just  referred  to, 
and  the  others  are  leucocytes  or  wanderinff  cells.  The  fixed  cor- 
puscles ant  a  kind  of  partial  endothelium  of  the  canals. 

The  posterior  elastic  lamina  is  structureless  and  elastic,  trans- 
parvnt  and  ver^'  resisting.  By  Ion;?  boiling  in  water  it  splits  into 
many  fine  lamelhe  which  incline,  like  the  whole  structure,  to  roll  in 
a  forward  direction.  Tlie  union  of  thia  membrane  with  the  corneal 
substance  is  less  intimate  than  Ls  that  of  the  anterior  layer.  It  is 
thicker  at  the  rim  that  at  the  middle,  and  in  adult  age  is  apt  to 
have  little  colloid  eminences  on  its  surface.  It  runs  into  the  sclera 
and  at  the  angle  of  the  anterior  chamber  fibres  run  from  it  into 
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the  iris  sometimes  called  the  pectiniform  li^ment  (see  Fig.  2,  p.  4). 
j  Upon  them  ai*«  isolated  cells.  In  some  animals  these  fibres  are  well 
^eloped,  and  we  flntl  heiv  the  so-called  canal  of  Fontana.  Upon 
the  free  surface  of  tlie  post,«?rior  clastic  lamina  is  a  single  layer  of 
nucleated  endothelium;  the  cells  are  flat  and  polygonal. 

At  the  junction  of  the  cornea  and  sclera,  one  tissue  passes  insen- 
sibly into  the  other.  Parallel  to  its  margin  and  lying  near  the  deep 
surface,  is  a  circular  channel,  known  as  the  canal  of  Schlemm, 
ivhich  is  usually  oval  in  section,  but  may  be  slit-like,  or  present 
more  than  one  opening.  It  is  a  lymph  vessel*  also  called  the  circu- 
lar venous  sinus  (Bowman)  which  may  separat*  into  smaller  on^s 
whicli  agam  unite.  This  canal  lies  beyond  the  angle  of  the  ant*;rior 
chamber  (see  Fig.  2,  p.  4). 

The  nutrition  of  the  cornea  is  maintained  by  lymph  coming 

from  the  marginal  vessels  which  traverse  the  channels  of  the  tissue, 

H^nd  by  difTusion  from  the  aqueous  humor.     The  entrance  of  aque- 

^>us  is  greatly  facilitated  by  removal  of  the  endotheUam.    ThM* 
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fluids  can  pass  through  the  epitholium  is  proved  hy  droppm^  fluor- 
esceine  aiid  medicinal  .substances  such  us  utrapixL,  etc.,  into  the  coih 
junctival  sac 

While  th«  nutrition  of  the  cornea  is  thus  secured,  it  is  not  easy 
for  fluid  to  escape  by  filtration  through  it.  Leber  has  shown  that 
so  long^  as  the  endothelium  remains  intact,  the  aqueous  humor  will 
not  reach  the  surface  even  under  exti-enie  intraocular  pressure. 
The  outflow  of  fluid  is  by  waj-  of  the  marginal  blood-vessels  and  by 
the  canal  of  Schlemra. 

The  nenes  of  the  cornea  come  from  the  ciliaiy,  which  ha\ine- 
passed  the  cihary  body,  form  a  plexus  around  the  corneal  border, 
both  deep  and  supei'ftcial.  The  terminal  flbrillic  are  most  abundant 
in  the  epithelium  and  in  the  anterior  layers  of  the  cornea.  The 
lar^T  twipi  are  contauied  in  perint^ural  canals  lined  by  endothe- 
lium. Some  twi^  come  in  fx-om  the  ncr\es  of  the  conjuncti^'a. 
The  highly  sensitive  character  of  its  surface  attests  how  rich  is  the 
ncr\'e  supply. 

A  rin^  of  grayish  or  yellow  opacity  is  often  found  on  the  cornea^ 
known  as  the  arena  senilis.  It  may  be  complete  or  incomplete.  It 
usually  begins  above.  It  is  about  1  mm.  fn>m  the  sclera  and  is  1  to 
1^  mm.  wide.  It  consists  of  molecular  fatty  degeneration  of  the 
corneal  substance. 

Physiology. — Tlie  conditions  essential  to  the  function  of  the  cor- 
nea are  transparency,  and  the  maintenanre  of  its  polish  and  correct 
curve.  It  must  be  protected  fiom  external  mischief  by  the  lids; 
from  desiccation  by  the  moisture  flowing  over  it  from  tho  conjunc- 
tiva, and  by  nutritive  fluid  supplietl  by  other  adjacent  vessels.  The 
regularity  of  its  structure  is  mdispensable  to  its  transpartsncc.  Tho 
maintenance  of  its  curve  demands  strength  to  resist  the  cxtcraal 
compression  of  the  lids  and  the  muscles,  as  well  as  intni<K:ular 
pressure,  and  also  that  the  latter  pressure  do  not  fall  below  a  cer^ 
tain  amounL  It  is  the  most  important  of  the  refractive  media. 
Its  angular  ajw^rture  is  more  than  100"  (Schoen ')  although  only 
from  40°  to  SO"*  are  used,  because  of  the  elfect  of  the  pupil.  The  re»- 
fractive  index  of  the  cornea  is  substantially  the  same  as  of  water, 
viz.:  LaSG."),  and  the  focus  for  parallel  rays  coming  from  air  will  bo 
31  mm.,  which  is  the  second  foc;iI  dist-ancc;  tho  focus  for  parallel 
rays  coming  from  behind  and  passing  into  air  is  23  mm.,  which  is 
the  first  focal  distance.'  Very  slight  irregularities  in  tho  structure 
and  curve  of  the  cornea  are  damaging  to  vision,  whereas  slight 

'"Per  AplaUinUinus  der  HomliAut,"  "  Beicr%e  zur  OpbthaL  als  Fast- 
(ftb«."  Frifdericb  Homer,  p.  ISS.  1881.  ^ 

■fieeBuraeti,  "  Aualysia  of  the  Refriictlonor  r>7<I  Healthy  Human  Conieie,"  ■ 
Tnafc.  Ain.  0\A\.  Society.  1888.  p.  -IH.  and  enjiecially  |>u  M,  which  8tat«e  th« 
-wilrtkn*  \v.  vlie  cornea,  viz.,  tliiit  n*  rtifnictiou  in  (•intuetropia  varies  rrttni 
tt  D  lo  iil>.  Tfae  geaer&A  vt^'v&Vvucu  ut  «V\^,\i\.  e«^uauK>u^  in  curve  {ostig- 
«MtaBt^aft\Nc&nleR«&to, 
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opacities  of  the  lens  have  Ultl«  or  ho  effect.  The  tens  may  be 
removed  and  a  substitute  be  found  for  practical  vision  in  a  pair 
Of  spectacles,  but  nothing  can  lake  the  place  of  the  cornea. 

Pathi>i Off tj. —  Isl.  Tliere  are  abnormal  conditions  wliich  consist 
in  alterations  of  curvature,  either  congenital  or  acquired,  and  which 
do  not  result  from  inflauimation.  To  this  category  belong  astig- 
matism and  conical  cornea.  3d.  InHamination  causes  opacity  of 
the  most  various  kinds  in  all  tbe  layers  of  the  cornea;  infiltration 
of  serum,  of  pus;  ulceration,  which  takes  on  diverse  forms  and  de- 
grees, and  may  lead  to  total  destruction  or  perforation,  and  conse- 
quent change  of  shape;  there  may  also  be  newly  formed  blood- 
vessels both  in  the  superflcial  a,nd  deep  layers ;  in  very  chronic  cases 
of  inflammation  we  have  sclerosis  as  its  result,  which  appears  as  a 
yellowish  degenei'ation,  and  we  sometimes  find  calcareous  and  other 
mineral  concretions;  pigment  dei>osits  are  rare. 

The  study  of  intlannnatory  action  in  the  cornea  has  excited  very 
great  attention,  because  tbe  wnnt  of  blood-vessels  apparently  sim- 
phfles  the  problem.  Cell  proliferation  and  cell  immigration  are 
con.spicuous  factors.  Taking  up  first  the  epithelium,  we  And  it 
disappear  and  also  prolift?rate.  In  multiplying,  the  deeper  cells 
divide  and  their  nuclei  undergo  all  those  changes  of  form  called 
karyokinesis  by  Fleming  (see  Da  Gama  Pinto').  ThB3^  are  liable 
to  become  irregular  in  arrangement  and  may  be  lifted  by  effu- 
sions either  between  the  layers,  or  between  them  and  tbe  cor- 
neal substance.  Regeneration  occurs  i-apidly  and  either  with  or 
i  -without  the  appearance  of  new  vessels.  In  case  the  corneal  sub- 
stance has  been  involved,  the  epithelium  may  be  restored  more 
q.uickly  and  leave  minute  irregularities  called  corneal  facets. 
i  -  In  the  corneal  parenchyma,  inflammation  exhibits  intrusion  of 
leucocytes,  coining  either  from  the  neighboring  vessels,  or  if  there  be 
any  lesion  of  the  epithelium,  fi*om  the  conjunctival  surface.  As  they 
force  their  way  along  the  numerous  interstitial  canals  they  take  on 
oblong-,  curved,  or  spindle  shapes.  They  appear  in  rows,  and  under 
focal  illumination  constitute  the  fine  straight  lines  which  art;  familiar 
after  wounds.    They  often  break  up  and  leave  only  their  nuclei 

Besides  leucocytes,  the  fixed  corneal  corpuscles  un4lGrgo  changes 
of  form  and  size,  they  umltiply  and  are  likely  to  form  concentric 
groupings.  Their  behavior  is  not  fully  understood.  The  fibrillip 
also  soften  and  disintegrate.  If  the  number  of  leucocytes  or 
lymphoid  cells  is  not  too  great,  they  may  he  entii-ely  removed  and 
transparency  be  restored.  On  the  <ither  hand,  if  in  grt-at  quantity, 
we  have  necrosis  of  tissue,  which  if  it  Ilnd  vent  superficially  gives  an 
ulcer,  or  if  circumscribed,  constitutes  an  abac*!ss.  Suppuration 
may  be  limited  or  it  may  be  general;  it  may  get  into  the  anterior 
chamber  (hf/popijum). 
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The  intimate  relation  which  pathogenic  germs  bear  to  suj 
ration  is  fully  established  in  corneal  patholojarj'.    In  most  cases  they_ 
find  entrance  through  breaches  of  epithelium,  and  sometimes,  as  i 
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Tm.  lU.— ITertriffi*  mvcoiiea  (Kermlo-mAlacla  lofaaiiun).    a,  ulia-r  wllh  itodermliuKl  edcf*:  h, 
bolgliif  i>f  iu  tM*«:  H.  po«t«rior  surface  of  oorae»;  O,  iu  aatorior  turfAve;  J,  o«U  latUtrMtoa:  M_ 
•ad  J/,,  ccdootrs  of  mlcrocDoci. 

ker^to-malacia  ot  infants,  they  bring  about  spt^edy  and  total  d^ 
struction. 

The  plates  from  flaab '  exhibit  them  (see  Figs.  138  and  IZ^)\ 
Tlie  gonococciis  of  Neisser  lias  bei?n  recognized    in  the  cornea 
gonorrhoea!  conjunctivitis.     The  iiiUuence  of  germs  is  of  the  great 
est  importance  in  corneal  suppuration,  and  expeilments  by  Sattlei 
and  otiiers  have  fully  conflrnied  tlie  fact,  of  their  gi\ing  rise  to  it^ 
They  also  appear  soiuolimes  in  branching  figures  limited  to  a  smal 
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Fio.  (.Ift.— MliTnoocL-l  uf  T\t;.  190  at  5r  muro  mAxnlflwt    r*,  auclci  of  Uw  oomMl  oella;  E„ 
aarpuadcn;  if,  rnimt**  of  nilcrDoocd  be twnm  Uie  corneal  lajvrB. 

number  of  corneal  canals  and  compose  the  c-ases  of  keratitis  mycotic 
dendritica  (see  cases  by  Hunscn-Grut,'  and  Emracrt^).    They  play| 
an  important  part  in  the  mflammation  which  sometimes  foHowi 

*  **  Patholofdache  ADatomio  der  Augren,"  SU^Ier. 

'Trans.  Ophth.  ConffTc«i^.  flfidplborg,  1888. 

"  Ceniralblatt  for  Augeoheilk..  Ot-t..  1885.  p.  808. 
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paralysis  of  the  fifth  nerve.  Certain  ulcerations,  the  ulcus  serpens 
(Saemisch),  the  ulcus  rodcns  (Mooren),  in  all  probability  areof  my- 
cotic orig'in.  The  same  has  been  observed  after  erysipelas  of  the 
(ace  (Horner). 

The  membrane  of  Descemet,  or  posterior  elastic  lamina,  possesses 
groat  ability'  of  resisting  destructive  tendencies.     Its  endothelium 
may  proliferate  and  may  yo  iiii.o  fatty  ile^^'eneration  without  prollf- 
eralin;?'.    If»  however,  perforaLiou  of  the  cornea  occur,  the  iris  will 
fall  into  the  wound,  become  attached  and  form  anterior  syuechia. 
If  the  opening  take  place  at  the  middle  of  the  cornea,  the  lens  comes 
fomiird   and   somtitimos  acquires  adhesions.     After  a  time  it  is 
usually  pushed  back  and  leaves  an  opacity  on  the  cornea  and  like- 
wise upon  the  capsule.     It  may  penetrate  tlie  lens  to  considerable 
depth.     Occasionally  a  fine  thread   of  exudation   may  unite  the 
cornea  and  lens.    With  a  large  ulcer  the  lens  may  present  itself 
fully  in  the  opening-  and  perhaps  he  exiM^Ued,  or  he  covered  in  hy 
new  tissue,  which  afterward  devolops  into  a  slaphylunia.     When- 
[  «ver  destruction  extensive,  either  in  area  or  in  depth,  occurs,  the 
liealing;  is  attended  hy  deformity  through  distention  of  the  cicatrijc, 

^and  staphyloma,  either  total  or  partial,  ensues. 
Reparative  processes  are  frequently  attended  by  the  develop- 
ment of  blood-vessels.  We  meet  them  most  frequently  iii  the 
superficial  parts,  but  they  also  appear  in  the  deeper  parts  of  the 
cornea,  Tliey  may  g-row  in  the  tissue,  but  they  commonly  shoot  in 
from  neighboring  vessels.  When  they  arc  \-^vy  nnmer-ous,  as  hajj- 
pens  in  trachoma,  they  are  called  by  the  name  qI pannun. 

There  are  certain  eruptive  processes  upon  the  cornea  called 
*czema,  phlyctcnula,  herpes,  which  will  be  refeired  to  under  the  de- 
scription of  the  diseases.  We  also  meet  certain  pathological  changes 
on  the  posterior  surface  whose  consideration  will  be  deferred. 

It  may  be  well  at  this  point  to  say  a  few  words  in  general  upon 
■opacity  of  the  cornea.  It  is  the  physical  result  of  the  changes 
already  described  hy  which  the  homogeneity  of  the  tissue  is  im- 
paired. There  are  numerous  analogies-  for  example,  glass  reduced 
to  powder  becomes  white,  water  as  foam  or  crystallized  into  snow 
is  no  longer  transparent.  The  cause  is  the  irregular  Avay  in  which 
light  is  reflected  fi*oni  the  multiplied  surfaces.  To  detect  a.  faint 
corneal  opacity  it  is  best  to  u.se  oblique  or  focal  illumination  in  a 
dark  room.  A  feeble  reflection  from  the  ophthalmoscopic  mirror 
5wept  across  the  pupil  will  often  bring  out  shadows  which  betobeji 
want  of  homogeneity,  especially  if  viewed  from  a  distance  of  one  or 
two  feet.  A  plane  mirror  is  the  best.  The  determmation  of  a  de- 
parture from  the  correct  curve  may  be  roughly  made  by  letting  the 
bars  of  a  window  frame  be  reflect'Cd  from  it  as  a  patient  sit-s  full  in 
its  light.    A  clearer  determination  is  possible  by  holding  near  the 
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eye  a  white  disc  on  which  concontric  black  circles  have  been  traced, 
The  disc  is  about  ten  inches  in  diameter,  has  a  small  tube  at  t 
centre  and  a  ma^ifying  lens  of  four  inches  focus  behind  it.  The 
|>ati<*nt  sits  with  liis  hack  to  a  window  and  the  disc  is  lield  close  to 
his  eye;  he  looks  in  various  directions  and  the  observer  notes  the 
distortions  in  the  rellected  image  of  the  ringrs.  The  disc  bears  the 
name  of  Placido  (see  Fif^.  52,  p.  I'Jfi).  For  more  perfect  observa»| 
tions  the  ophthalmometer  of  Heimholtz  or  more  ejisily  that 
Java]  and  Sehiotz  are  to  be  employed  (sec  Fig.  49,  p.  l'J4}.  Den 
opacities  are  seen  at  a  g-lance  and  their  location  determmed  b; 
viewing  them  from  ditferent  points.  Should  opacity  of  the  cornea 
and  of  the  k-ns  both  be  present,  the  seat  of  each  respectively  t 
shown  by  oblique  illumination  {see  Fig.  16,  p.  36),  and  also  by  Ih 
influence  of  the  size  of  the  ]>upil,  which  has  no  effect  on  the  one  and 
will  display  more  of  the  other. 

Various  terms  are  used  to  denote  opacities,  namely,  mtbtcuh 
(a  mist),  nebxtla  (a  cloud),  macula  (a  spot),  leucoviat  albugo.  The 
desij^nations  are  arbitrary',  but  the  last  two  signify  the  most  in- 
tense. Leucotna  adha'rens  means  an  opacity  or  scar  left  after 
perforation  and  to  which  the  iris  is  attached. 


1 
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8ub<Ji^^is^ons, — A  convenient  ari'angement  is  to  classify  the 
varieties  of  corneal  inflammation  int^,  1st, superficial;  2d,  intersti- 
tial, or  those  of  the  corneal  substance,  and  3d,  the  posterior  or  pro- 
found. In  cases  of  s\ippuration  the  whole  cornea  may  be  involved, 
and  the  origin  may  be  at  the  surface,  or  in  the  substance:  hence, 
we  may  properly  speak  of  suppurative  keratitis  without  regard  to 
its  locality.  Monniver,  we  may  designati?  corneal  diseases  accord-^ 
ing  to  their  cause,  such  as  traumatic  or  eruptive;  auch  as  eczeuafl 
and  herpes,  mycotic,  neuropathic,  syphilitic,  scrofulous  and  gouty, 
malarial,  mai*asmic,  exantbeuiatous,  etc.  No  sulMiivision  can  be 
made  which  Ls  unobjectionable,  and  no  uniform  basis  for  it  Is  possi* 
ble  either  in  etiologj-  or  pathology-. 

Preliminary  to  an  account  of  these  varieties  it  will  be  useful  to 
group  togt^ther  the  symptomit  which  are  common  to  all  fonus  ('^M 
corneal  inflammation.    These  are  subjective  and  objective.     We 
have  hyiM-neuiia  both  conjunctival  and  sclei*al,  or  ciliary.    It  grows 
more  intense  near  the  limbus;  it  may  be  confined  to  a  limited  space^J 
being  triangrilar  or  elongated,  or  it  may  cover  the  whole  front 
the  eye.    Tliere  will  be  lachr^niation  and  in  case  the  conjuncti^ 
participates  or  the  process  is  suppurative,  there  will  be  muco-puru* 
lent  secretion.    There  %nll  be  pain  and  a  sense  of  something  foreign " 
in  the  eye,  and  the  dominant  syinptora  will  be  photophobia.    The 
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'  the  subject,  or  the  more  sensitive,  and  the  more  superflcial 
the  lesion,  the  more  ajsr^ravatud  will  it  ho.  Cases  in  which  there  is 
little  or  no  intolerance  of  light  will  attract  special  attention,  bo- 
cause  they  imply  paralysis  of  the  sensitive  nerv'cs,  as  in  neuropathic 
und  malarial  inflammations,  and  in  severe  and  extensive  mycotic 
proci>sses.  Tliis  symptom  is  a  reflex  action  fi'om  the  fifth  ncr\-e  to 
tJie  optic  and  to  the  seventh,  which  acts  on  the  orbicularis  muscle. 
Opacity  and  ulceration  and  vascularity  have  been  referred  to,  with 
other  conditions. 


Phlyctknulak  Keratitis,  Eczema  Cornk.«. 


descriptii 


if  this  disease  as  it  appears  on  the  conjunctiva 
has  alrt^ady  been  piven,  and  what  is  now  to  be  said  has,  to  some 
t^cffr^ef  been  anticipated.  The  margin  or  limbus  is  the  favorite 
site.  One  or  more  slight  elevations  of  a  grayisli-white  or  yellow 
color  appear,  which  arc  about  the  size  of  a  pin  head,  or  sometimes 
larger.  Often  they  are  not  at  any  time  vesicles,  but  semi-solid,  and 
soon  their  summit  is  eroded  and  leaves  a  little  ulcer;  this  may 
affect  only  the  epithelium,  whose  layers  are  numerous  and  cor* 
rotated,  or  it  may  I'each  more  deeply  beneath  it.  Should  the 
eruption  attack  the  transparent  cornea,  it  will  seldom  show  any 
elevation,  but  present  a  yellowish  round  little  pit  witb  soft  bot- 
tom and  about  it  an  area  of  bluish-white  opacity.  There  may 
bo  several  at  once,  and  after  a  time  blood-vessels  will  enter  the 
corneal  surface.  In  case  of  rejwated  attacks,  the  whole  cornea 
may  be  covered  with  a  network  of  vessels  in  whose  meshes  the 
epithelium  looks  gray  and  dull  and  facetted,  a  true  pannus. 
There  will  be  injection  of  conjunctival  and  ciliaiy  vessels;  usually 
there  will  bo  severe  pain,  photophobia  and  lachrymation.  Espe- 
cially a  disease  of  children,  it  attacks  the  ill -fed,  or  over-fed,  the 
weakly,  the  dirty,  those  who  have  mLHei*able  homes  and  those  who 
in  good  homes  are  either  delicate  or  unsuitably  fed.  There  wll  be 
eczema  of  the  head  or  face,  about  the  lips  and  nostrils  or  chin. 
There  will  be  injnning  from  the  nose,  often  ulcers  exist  at  the  an^jles 
of  the  mouth,  at  the  nai-us,  and  at  the  angles  of  the  eyelids.  The 
children  are  flabby  and  pale  and  they  may  be  fat;  the  secretions  of 
the  bowels  are  often  pei'\-erted.  In  bad  cases  the  resistance  to 
light  and  to  examination  and  treatment,  is  frantic.  Often  the 
temper  is  much  "on  the  move."  To  pacify  the  child  the  pitying 
mother  will  give  candy,  cakes  and  various  bribes  of  the  toothsome 
kind,  which  .simply  aggravate  the  general  tendencies.  The  lids 
will  be  swollen  and  firmly  corrugated.  Sometimes  the  cornea 
sutTers  perforation,  and  destruction  of  the  whole  eye,  or  staphy- 
loma, is  seen  too  often  iu  ])ublic  institutions.    In  milder  c^^c^  \\v<b 
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spot  may  disappear  without  any  perceptible  blemish.  More  fr©-^ 
quentiy  the  trouble  l:ists  for  some  weeks,  leaving  one  or  more 
maculae  and  a  mesh  of  capillaries  in  the  cornea.  The  palpebnU 
conjunctiva  is  always  hj'per^Bmic.  During*  the  late  periofl  of  a 
phlyctenula  hlood-vt:sse!s  frequently  foriu  a  more  or  less  triangular 
bundle  running  from  tiie  coojinu'tiva  to  the  site  of  the  corneal  ulcer, 
whtcli  is  its  apex.  Sometimes  ulceration  progresses  in  a  cresccntic 
form,  with  edges  undermined,  its  surface  soft,  ^rray,  infiltrated; 
and  sometimes  it  advances  with  alarming:  rapidity.  Most  of  such 
cases  are  infected  by  micro-organisms,  and  it  is  because  of  their  pres- 
ence that  they  are  both  obstit;ate  and  severe.  To  them  is  due  the 
deep  itivasion  of  the  tissue,  and  the  progress  of  the  case  is  often  to 
iritis  and  still  deeper  mischief.  Should  the  corneal  lesion  disappear, 
the  habit  of  shutting  the  hds  will  lon^  continue  and  the  patientfl 
shun  the  hg-ht. 

The  disease  has  been  called  scrofulous  keratitis  or  strumous 
ophtlialmia,  or  pustular  ophthalmia,  and  by  8tcll  wag  is  called,  incor-l 


Kit.,  likl. 

rectly,  herpes  cornea*.    Homer  first  set  forth  its  analogies  wi 
eczema,  while  true  herpes  will  be  next  described. 

There  have  been  few  opportunities  for  anatomical  study  of 
these  cases.  It  is  known  that  in  the  superficial  eruptions  there  is  a 
massing  ot  lymph  cells  beneath  the  epithelium  and  that  they  ofte; 
follow  the  canals  which  surround  the  nei*ve  twigs  (IwanofT).  From 
this  fact  one  may  understand  the  intense  irritation  which  attends 
the  disease.  The  anterior  basal  membrane  undergoes  both  thick- 
enmjcr  and  attenuation  and  is  often  crumpled.  Sometimes  a  papilli 
form  elevation  is  thrown  up  from  it  on  which  is  a  loop  of  vessflla 
and  lymph  cf^ls  heaped  amid  connective  tissue.  Such  appearances 
explain  the  minute  irregularities  of  the  surface  and  the  loss  of 
polish. 

The  presence  of  blood-vessels  must  bo  regarded  as  a  tendency 
to  repair,  notwithstanding-  that  in  pannus  they  are  a  grave  impair- 
ment to  sight.    See  Fig.  140  which  represents  a  condition  common 
to  a  variety  of  localized  affecUons  alter  a.  cert^Va  dwraX\«m.   '^et' 
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'fean  inflltrated  ulcer,  in  process  of  repair  as  Oenotcd  by  the  blood- 
vessels surrounding  and  enteriufc^  it.  At  this  :st;ifje  local  atitnuli 
are  in  order,  while  the  period  of  active  genesis  of  ;r«rms  has  prob- 
ably passed,  and  with  it  the  need  of  thoir  mechanical  rcmovul. 

Treatment  must  he  both  local  and  constitutional.  Looal  mea- 
sures will  be  adopted  in  accordance  with  the  severity  and  compli- 
cations of  the  case.  If  there  be  only  one  or  two  eruptions  and  they 
recent  and  situated  on  the  cornea,  they  may  he  scraped  ont  clean 
by  a  sharp  .spud,  under  the  influence  of  a  4^  solution  of  muriate  of 
cocaine.  Then  tic  up  the  eye,  wasli  it  out  once  in  three  hours  with 
a  2%  solution  of  boric  acid,  and  replace  the  bandage.  In  three  or 
four  days  it  may  be  well.  If  the  eruptions  are  on  the  limbus  and 
the  symptoms  slifi:ht,  the  scraping  maybe  omitted  and  the  oint- 
ment of  yellow  oxide  of  mercury,  fe^r.  ij.  ad  3  i.,  may  be  rubbed  well 
into  the  eye  once  dailj'.    The  boric  acid  and  the  bandag-e  as  before. 

Sol.  potass,  chlorat.  Z^  is  much  commended  both  as  "drops"  and 
a  lotion.  Cleanliness  and  exclusion  of  ^^enns  are  the  important 
considerations. 

•Should  the  eruption  be  deep  and  central  the  liability  to  iritis 
is  to  bo  borne  in  mind,  and  sol.  suLph.  atropiae,  gv.  ij.  ad  3  i., 
is  to  be  instilled  tlirec  times  daily.  The  ulcer  is  to  be  cleaned 
with  the  spud.  Some  touch  the  spot  with  pure  stick  of  nitrate 
of  silver,  which  is  ^eatl.v  lisky.  or  with  a  flne  brush  dipped 
in  a  solution  gr.  x.  ad  z  \.  More  skill  Is  needed  for  these  proceed- 
ings than  for  the  spud,  and  the  latter  can  be  made  etrectivu.  One 
may  employ  chlorofonn  and  he  comparatively  safe  ag-iiinst  injuring- 
adjacent  cornea  with  the  sharp  (caustics.  In  most  cas<;s  cocaine 
muriate  4^,  or  if  need  be,  10^,  will  .sutlice.  If  the  eruption  be  on  the 
edge  of  the  cornea,  and  especially  if  it  tend  to  penetrate  we  will  use 
»oL  sulph.  eserinu,  ^r.  i.  ad  i  i.,  two  or  three  times  daily.  It  is  not 
contradictory  treatment  to  employ  at  the  .^ame  time,  once  daily,  an 
atropia  solution  to  gruard  ag^ainst  danger  of  pupillary  adhesion. 

The  chief  remedy  against  photophobia  is  cocaine,  which  may  be 
used  several  times  daily.  Besides  cold  water,  a  solution  of  boric 
acid  will  be  grateful  for  the  mort-  robust,  while  to  the  weakly  it 
must  be  used  warm  or  tepid.  It  is  of  the  utmost  importance  to 
heal  up  ulcerations  of  the  skin  of  the  face — at  the  nostrils,  the 
,,  and  especially  at  the  angles  of  the  lids.  Touch  them  with 
^rp  point  of  pure  nitrate  of  silver  and  keep  them  well  greased 
with  vasehn  or  white  precipitate  ointment  or  with  yellow  precipi- 
tate, etc. 

Should  the  infiltration.s  become  deep  and  more  distinctly  puru- 
lent, one  may  resort  to  the  actual  cauter>',  using  great  care,  because 
in  most  subjects  the  power  of  reaction  is  poor.  The  free  use  of 
chlorine  water  diluted  so  as  not  tu  be  irritating,  is  a  most  valuable 
and  helpful  remedy.    The  eye  may  be  washed  out  oivce  ^ti  Kqwt* 
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Known  as  Labarraquc's  solution,  it  should  be  diluted  with  seven  . 
or  ten  parts  of  water.    Care  must  be  griven  to  its  purity.    Toi 
carrj*  out  lliis  Irt'iitiriont  ri-quiix's  patient,  resolute  nursing.    On« 
pei-son  will  have  to  hold  the  child,  while  another  uses  the  remedies.! 
A  weak  and  over-tender  mother  will  never  cure  one  of  these  cases. 
If  the  child  has  g'olten  the  moral  victory  in  the  stni^plo,  and  r^l 
fuses  to  endure  any  lifrlil  or  permit  any  applications,  Graefe's  rec-l 
oniniendation  to  put  his  face  into  a  bowl  of  water  until  the  need  of 
bivathin^  makes  him  open  his  eyes  is  a  g:ood  one.    Not  often  will  a 
thorough  sousintr  have   to  be   repeated.     The  dropping  of   iced 
water  upon  the  closed  lids  and  gradually  coaxing  them  apart  so  aa 
to  bring"  it  upon  the  cornea,  is  a  valuable  proeeedinfr  practised  in 
the  N.  y.  Eye  and  Ear  Infirmary  by  Dr.  Oppenheimer. 

As  more  acute  symptoms  abiite  and  especially  during  the  sta^^ 
of  vascularization,  the  yellow  oxide  of  iuorcui*y  in  vaseline  or  amylo-J 
grlycerin,  f^r.  ij.  vel  viij.  ad  3  i.,  is  to  be  commended.  With  decided! 
hyperaemia  of  the  palpebral  conjunctiva^  a  solution  of  nitrate  of 
silver,  gr.  v.  ad  3  i.,  may  be  brushed  over  the  everted  lids,  and  thiSj 
is  proper  at  an  early  stag'e.  Chloroform  may  be  needed  and  tendsj 
to  break  the  pernicious  nervous  irritability,  besides  affording  thfl 
opportunity  for  etfective  remedies. 

Constitutional  and  byg-ienic  measures  are  never  to  be  neglected. 
The  domestic  surroundinjrs  are  often  bad  and   may  possibly  boj 
remediahle;   a  few  elementary  instructions  about  cleanliness  and] 
pure  air  and  suitable  temiHM*»tuni  may  be  needed.    The  necossitj 
of  cleanliness  of   person  and  clothin;^,  and  attention  to  food  anJ 
exercise  and  sleep,  must  be  strenuously  enforced.    Strict  rej^r 
must  be  paid  to  digestion  and  diet.    The  secretions  of  the  bowela 
must  be  regulated  and  the  food  must  he  easily  digestible,  plain  and' 
nutritious,  and  given  at  pixjper  inter\als.     Milk,  meat,  bread  and 
butter,  oatmeal,  rice  and  baked  potatoes,  are  to  be  directed,  while 
candy,  sweetmeats,  and  miscellaneous  fooil   arc  to  be  prohibited. 
Among  those  who  are  both  able  and  willing  to  provide  projxrr  food, 
instruction  will  be  needed  about  its  jirepai-ation  and  the  frequency 
of  its  administration.    The  aim  is  to  build  up  and  invigorate  tissuonj 
Often  a  change  of  air  will  be  helpful. 

Among  things  of  little  value  are  tinctui-e  of  iodine  to  the  for 
head,  blisters,  leeches.    Indeed  the  last  are  to  bo  avoided.    MiUl  pur 
gatives,  as  rhubarb  and  soda  are  sometimes  useful.    Cod-liver  oil 
and   ii'on,  either  as  chocolate  iron   lozenges   for  children,  or  th€ 
syi'up  of  the  iodide  of  u'on  are  staudard  reniedies.     To  control  tha 
violent  cases  of  blepharospasm,  the  tincture  of  conium  maculatui 
has  been  used.     In  doses  of  two  drops  once  in  two  hours  it  will" 
sometimes  relax  spasm  of  the  lids  in  a  remarkable  way  after  a  few 
doses.     But  the  remedy  is  cumulative  and  treacherous.    Poisonous 
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symptoms  of  a  serious  quality  are  easily  produced  and  the  remedy 
must  bo  ust'd  rarely  and  with  ^i-eat  watchfulness.  In  some  ox- 
Ireme  cases  caDthol3'sis  is  employed  to  relieve  the  irritation  of  the 
cornea  as  it  is  squeezetl  by  the  lids.  But  the  free  use  of  cocaine, 
and  atropine,  sometimes  of  minute  doses  of  morphia  or  better  still 
of  Tully*a  powders  in  doses  of  three  or  five  grains,  viz.  Q  Mor- 
pliiffi sulph.,  gr.  i. ;  pulv.  fjrum. camphoris,  3i. ;  pulv.  rad. glycyrrhizae, 
3i.;creta;  preparat.,  3 i.,  will,  aided  by  constitutional  measures  and 
other  suggestions,  above  given,  commonly  bring  this  symptom 
under  control.  Everything  depends  on  the  health  of  the  subject, 
on  tlie  surroundings  and  on  the  fidelity  witli  which  the  measures 
prescribed  ai-e  carried  into  effect.  Cases  sometimes  continue  for 
months,  and  relapses  ai*e  not  Infrequent.  But  perfect  and  prompt 
cures  are  possible  when  the  conditions  ai'e  favorable. 


Herpes  CoRNBiB. 

This  atTection,  whicli  is  to  be  sharply  distinffuished  from  phlyc- 
tcnula  or  eczema,  is  much  rarer  than  the  latt^^r  and  presents  itwlf 
Under  two  forms.    We  have  herpes  cornea?  febrilis,  seu  catarrhalis, 
seu  labialis,  and  herpes  z.oster  ophtlialmicus.     The  former  follows 
acute  atfectious  of  the  i*eapiratory  tract  from  the  nose  downward, 
(or  catarrh  of  the  stomach  and  bowels.    Homer  has  seen  it  after 
whooping  cougli  and  intermittent  and  typhus  fevers.    It  attacks 
adults  of  middle  life  and  not  often  children.    There  may  be  a  single 
[vesicle  or  as  manj'  as  three,  over  any  part  of  the  cornea.    Seldom 
'Will  the  obsei*\'er  chance  to  see  the  perfect  vesicle;  what  is  found 
is  an  ulcer  whose  margin  is  fringed  by  the  torn  edges  of  the  epithe- 
|.lium.  which  has  ruptured.     Not  alone  the  epithelium,  but  the  an- 
terior basal  membrane  and  the  outer  layers  of  the  cornea  may  be 
lifted  (Haab^).     The  spot  will  he  nearly  transparent,  yet  in  severe 
cases  lines  of  grayish  inOlUution  will  radiate  into  the  surrounding 
cornea  (see  Fig.  12S).    There  will  be  active  conjunctival  congestion 
and  perhaps  mitco-purulent  secretion,  extreme  lachryniation,  and 
sharp  pricking  p.Tin.     The  surf;u:e  of  the  ulcer,  but  not  the  rest  of 
the  coniea,  will  be  anaesthetic.     Usually^  but  not  m  all  cases,  there 
will  be  herpetic  spots  on  the  lips,  nose,  face,  or  eyelids.     Should  the 
.case  be  duly  appreeiatcd  and  caivd  for,  it  may  get  well  in  a  week 
for  ten  days.    Should  it  occur  during  the  progress  of  some  serious 
I  malady  which  absorbs  attention,  it  may  go  on   for  weeks.    Ths 
edges  may  ^row  opaque,  the   ulcer  extend — hypopyum   and  iritis 
ensue.     It  also  jn-esents  a   fiiir   Held    for  secondary   and   mycotic 
infection. 

This  disease  has  been  noted  by  Graefe  and  Mooren,  but  the 

'  Zlegler.  Haab.  "  Pathologiache  Anatomle  des  Ause«,'*  S.  773. 1884.. 
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merit  of  distincl  und  foixrible  delineation  of  it  belongs  to  Prof. 
Horner  *  who  described  it  in  1871  in  the  transactions  of  the  Hi-idcl- 
berg-  Congress. 

Ti'catmeni.—ll  the  vesicle  has  not  broken,  or  if  its  base  iB  not 
infiltrated,  the  chief  indication  is  protection  and  disinfection;  should 
there  be  nmch  conjunctivitis,  tho  lotion  of  boric  acid,  Iwth  hi  ami 
upon  the  eye,  sohirion  of  nitrate  of  silver  Ij^  to  the  everted  lids,anil 
cocaine  solution  as  the  pain  compels,  ynW  compiise  the  treaUncDt 
By  these  means  I  have  just  come  through  the  management  of  one 
of  these  cases.  If  grayish  inflltrntion  have  occurred,  the  base  o( 
the  ulcer  is  to  be  disinfected  by  scraping,  by  touching  it  with  a  %$ 
solution  of  nitrate  of  silver,  or  with  chlorine  water.  Atropia  solu- 
tion will  be  proper  and  the  eye  should  he  kept  under  a  close  baud- 


Fio.  tSS.— f/«<7>»fC(r(mM7.    nr«-r>UMilliie-l4dii>-«idTK«Hiihr^niilii|t.    O.cornMi:  B, 
ounibnme:  /).  nrvccnwt's  membrdiiv:  K..  eplUicUiim  covciiiis  Ibf  side*  of  Ui«  ulc«r;  O, 
ulct-r  wUli  infUtnUtun:  J,  larutraituu  brtu'OUi  IxHUmi  of  ulcer.     X  2(X 
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age,  except  as  the  necessities  of  cleansing  and  of  the  abore  treaU 
ment  require  its  removal.  Soitietinies  it  will  be  taken  off  once  i^| 
two  hours;  sometimes  only  twice  daily.  If  hypopyum  and  irit^^ 
ap]>ear.  warm  fomentations  of  boric  acid  will  be  necessary,  with 
atropia  and  other  measures  to  be  subsequently  mentioned  as  suita- 
ble for  these  conditions.  The  disease  seldom  recurs,  although  Arlt 
and  Homer  have  seen  instances. 

A  somewhat  rare  and  peculiar  complication  of  superficial  innam- 
mation  has  i-ecently  attracted  attention  under  the  name  of  fila- 
mentous  keratitis  (faedchen  keratitis).  ISmall  shreddy  threads 
grow  from  the  surface  of  the  cornea,  usually  quite  short,  but  in 
one  instance  (C/.ermak)  4  mm.  long.  They  appear  after  erosions 
or  wounds,  and  also  spontaneously.  They  present  a  broad  or  some- 
tiraes  funnel-sliaped  attachment;  the  little  filament  is  twisted  like 
a  cord  and  usually  terminates  in  a  coil  or  knob.     Leber  described. 


*  "  Erankhelten  des  Augoa  lui  KindeaalCer,''  p.  888, 1888. 
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B83,  and  Czerinak,'  Nuel,'  and  Hb-ss'  have  g"iven  clraw- 
ftnd  microscopic  studies  of  them.  Hess  presented  speciiiieas 
HHeidelberg-  Opbthalmolo^ical  Congress  in  1893,  and  the 
nodical  character  of  the  outgrowths  was  j^enerally  conceded 
an  excessively  active  prolifei*atiou  of  epitholium,  which  could 
10  other  mode  of  expansion,  and  begins  either  from  a  vesicle 
a  lieq>etic  process,  or  from  a  wound  or  an  ulcer;  for  example, 
al  observers  noted  them  uj>on  cornejc  specked  witli  powder 
fnamite  g^ranuLes  springing  from  the  minute  ulcers  during 
teriod  of  acute  iutlammation.  Sometimes  the  filaments  dis- 
\x  in  a  few  days,  sometimes  the^'  obstinately  persist  and  grow, 
ding  to  the  nature  of  the  etiological  process.  Thcj*  have  been 
in  the  puncture  made  for  discission  of  cataract  and  mistaken 
rolapBO  of  capsule  or  of  vitreous.  Microscopic  examination 
X  decide  the  diagnosis.  No  special  tre-atment  is  to  be  ena- 
d  on  thcii*  account. 

nder  the  name  of  herpitiform  keratitis,  Decker  {Klin.  Mon- 
dtter  fiir  Aufjenheilkunde,  Oct.,  IS'.iO,  p.  40*))  brings  together 
us  but  kiniired  types  of  intlammation,  which  liave  been  de- 
Uk  within  recent  years  by  various  authors,  characterized  by 
ed,  nodular,  or  rounded  spots  in  the  parenchyma,  sometimes 
vesicles  on  the  surface.  There  is  often  bad  nasal  catarrh  and 
ituttonal  dyscrasia;  the  rate  of  progress  is  slow,  the  sub- 
e  33'mptoms  may  be  acute  or  torpid.  In  some  instances  they 
followed  erysipelas  or  some  distinctly  neuralgic  alfection. 
ichs  in  bis  text-book,  p.  189,  and  also  in  Wiener  Klin.  Wochen- 
ft,  Ko.  44,  1890,  describes  a  usually  chronic  disease,  lasting 
bs  or  even  two  yeais  with  exacerbations,  situated  in  the  su- 
ial  laj'crs  and  presenting  numerous  small  spots  with  intcr- 
^ haziness.  Stelhvag  descrilwd  what  seems  to  be  a  dilferent 
ioD,  **  nummular  keratitis,"  with  larger  spots,  perhaps  1.5 
n  diameter,  situated  at  various  depths,  sometimes  attended 
aerations,  sometimes  by  iritis.  It  nms  its  course  within  two 
ree  weeks  and  may  have  acute  sym|)toms  (sec  Oph.  Rev., 
h  1890,  p.  78). 


■      Pemphigus  Corners,  Keratitis  Bullosa. 

}t  another  form  of  eruptive  disease  appears  on  the  cornea,  as 
s  also  on  the  conjunctiva  (see  page  336),  which,  notwithstand- 
9  rarity,  may  be  briefly  referred  to.  A  well-marked  case  was 
bed    by  Hasncr*  in  latiO,  in  a  patient  who  had  had  severe 

*  KliiL  UonatsbUitter,  July.  IHiJl. 

*  Archives  d'Ophthalmologie,  October,  1892. 
•Graefe'8  Archiv  f.  Opiith.,  xxitIII..  1, 160,  1892. 

*  "Beitrilge  aber  Augenheilkundc,''  p.  IM,  Pnig. 
Z5 
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kcra  to -iritis.  A  paper  by  M.  Landesberg^  cites  the  literature  J 
describes  seven  cases  seen  by  bliuseir.  In  one  of  these^  as  well  as 
in  casos  doscpibod  by  other  fiuthors,  grlauconia  preceded  this  affe 
lion.  In  all  of  Laudesbcrg^s  cases  increased  ocular  tension  a| 
tended  the  acute  Btage.  Ho  regards  the  disease  as  a  pcculii 
phase  of  parenchymatous  keratitis  of  which  the  lifting  of  soc 
corneal  layers  and  the  epithelium  is  an  incident.  Intense  pain  an 
photophobia,  great  rapidity  in  development,  a  bcndcnry  to  recu 
rence,  acute  con-jestion  of  the  eye,  immunity  on  the  part  of  the  if 
and  choroid,  and  deep  ulcei*ation  with  dense  ^crrayish  opacity, ; 
features  of  the  disease.  Aiit '  describes  the  disease  as  a  variety  of 
keratitis  inter.ifiiialis  consecuti ra,  thereby  meaning  that  some 
other  disease,  such  as  irido-cyclitia  or  glaucoma,  or  deep  corneal 
lesion  must  precede  this  outbreak.  In  this  respect  be  differs  from 
Landesberg.  Brugger'had  the  oppoi-tunity  of  examining!:  an  eji 
in  which  this  disease  supervened  upttn  glaucoma.  He  shows  thi 
the  fli-st  step  is  iiiflltration  of  the  corueiil  substance  witli  serum 
and  nutritive  fluid  which  cannot  escape  by  the  usual  clianuels 
the  limbus.  New  tissue  is  formed  between  Bowman's  membrai 
and  the  epithelium,  wliich  spfcitily  degenerates,  and  the  lamellie  ^ 
the  cornea  are  dissevered  and  tlie  thiid  pushes  forward  the  supe 
jacent  layers  into  one  or  more  vesicles. 

Treatment  of  these  cases  has  eonsisteil  in  Iho  usual  antiphlogi:^ 
tic  remedies,  to  which  have  been  added,  excision  of  part  of  the  inl 
trated  cornea  (Hasner),  incisions  into  the  base  of  the  ulcer  (1 
desberg),  iridectomy  and  sometimes  enucleation.    The  nature 
each  case  will  suggest  the  approprial-e  remedies. 

Kkratitis  Vascclosa. 


Under  the  above  title  we  may  designate  a  condition  which 
not  primary,  but  secondary  to  some  other  form  of  disease^  We 
meet  It  so  often  that  a  special  designation  is  convenient.  The  su 
face  of  the  cornea  is  rough  with  erosions  and  prohfei-ations 
epithelium,  has  a  grayish  hue  and  is  covered  by  a  meshwork  of 
blood-vessels-  The  vessels  {1st)  may  appear  in  a  streak  and  riif 
to  a  spot  of  infiltration  or  ulceration;  {2d)  they  may  form  a  well- 
defined  fringe  at  the  margin  occupying  a  part  or  the  whole  of  the 
periphery  and  stopping  abruptly  at  about  two  millimetres  frou 
the  edge;  (3d)  they  may  cover  the  upper  half,  or  constitute  a  pat 
on  some  other  part  of  the  cornea;   (4th)  they  may  overspread  the 

*  AreliivcB  of  Ophtlmlmolojo*  and  Otology,  vol.  ti.,  p.  135.  1877. 

•  •'  KlinlBfhe  Darstt'Uiiiig  d^rKrankheltpii  dw  Augpit,"  t*.  125,  1881. 
•Monatttblfltter  fUr  AuifenbeU.,  xilv.  Jahrganir.  S.  500,  18M. 
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entire  surface.  In  some  of  the  abovt>  pliasos  there  will  be  conjunc- 
tival and  scleral  hyperajniia.  Perbisteut  phlyctenular  inflamma- 
tioD,  and  granular  conjunctivitis  are  the  chief  causes  of  ttie  uomli- 
tioBS  describeth  Commonly  the  disease  is  of  long-  dui-ation.  In 
wrtain  cases,  cspreially  when  iu  isolated  streaks  or  patches,  the 
Wood-vessels  are  sifjniftcant  of, and  adjuvant  to  a  process  of  repair. 
By  their  aid  an  ulcer  is  being  filled  up  with  new  tissue,  or  the 
opa^iue  elements  of  an  infiltration  are  being"  absorbed. 

In  other  instances  the  blood-vessels  and  the  attendant  lesions 

mi*i*ely  denote  the  irritating*  effect  of  some  severe  provocation — 

such  as  inverted  eyelashes,  the  rotif^hened  palpebi-al  conjunctiva, 

I  wtposure  to  the  air  by  inip*^rfiM!t  closuiv  of  the  lids,  etc.     When  the 

'cornea  is  \-:»sculariz*_'d  extt^nsively,  we  may  have  a  partial, a  total, 

[a  dense  or  a  thin  form  of  pannus. 

It  is  common  enough  to  have  tho  curve  of  the  cornea  distorted 
|in  old  cases  of  pannus;  often  the  adjacent  scleral  and  conjunctival 
will  be  thickened  and  vascular;  sometimes  in  advanced 
a  yellowish  dense  opacity  creeps  into  the  cornea  from  its 
1^.  sei'uiins  to  involve  its  entire  tJiickness  and  assimilating  both 
iclera  and  coruea  to  each  other  iu  appearance,  and  is  desi^nate<l 
i  sclerosis  of  the  cornea.  In  the  sovei*e  forms  of  vascular  kerati- 
tis, iritis  is  common,  and  naturally  the  deeper  structures  will  not 
ilways  escape.  As  a  matter  of  course  vision  is  seriously  damaged 
and  may  be  reduced  to  [lercepticm  of  light;  there  will  he  pain,  lach- 
rmation,  photophobia,  etc.  The  condition  is  necessarily  chronic. 
Treatment. --It  will  be  undei-stootl  that  in  the  above  description 
a  distinction  must  be  made  between  the  conditions  of  vascularity 
which  are  reparative  in  their  nature  and  those  which  are  not.  It 
may  not  be  necessary  to  interfere  with  the  milder  forms  of  repara- 
tive vasculaiity,  while  In  cert:iin  cases  the  blood-vessels  continue 
long  after  they  have  fulfilled  any  useful  purpose.  This  we  And  when 
a  Ivash  or  streak  of  vessels  runs  from  the  sclera  into  the  cornea 
aft<?r  an  attack  of  phlyctenula.  Excision  of  the  vessels  or  scarifi- 
cation of  them  has  been  practLse<l,  but  with  not  much  advantage. 
Dusting  calomel  into  tho  eye  is  useful  in  mild  cases;  but  rubbing- 
into  the  conn^a  the  yellow  oxide  of  mercury  ointment  once  daily 
and  with  rather  severe  friclion  for  several  minutes  is  the  most 
(ffflcient  remedy.  The  strength  will  varj'  from  gr.  i.  ad  3  i.  to  gr. 
viij.  ad  3  i.  In  some  cases  eserine  sulphate,  gr.  i.  ad  i  i-,  decidedly 
aids  the  healing,  used  once  or  twice  daily.  But  one  must  he  watch- 
ful n^inst  pupillary  adhesions  and  occasionally  use  atropia.  If 
the  vascularity  is  severe,  atropia  will  be  exclusively  used.  To  the 
above  treatment  warm  fomentations  for  a  half  hour,  three  times 
daily,  will  be  helpful.  Tlie  eyes  will  he  guarded  from  extitmie  light 
and  the  general  health  will  be  well  attended  to.    The  useful  eft«ct& 
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«t«ac»tzie  will  not  bo  forgotten,  and  it  may  tw  xised  three 
^  rtiatu  daily  in  a  2^  or  4^  solution. 

For  tbe  extensive  and  dense  forms  of  pannus,  the  yellow  oxide 
VMlDent  nnd  warm  fomont^tions  are  buneflciai,  but  tbe  fii-st  cod- 
Maimiion  is  to  i-emove,  if  possible,  the  causc^  We  must  pluck 
olti^mtin^  eyelashes;  cure  by  oi^wration  entropium  of  the  lid;  wo  may 
tavtt  to  do  canbholysis  or  cantboplasty  (see  p.  35T),  to  relieve  the 
pressure  of  shortene<l  eielids.  In  a  lar^e  number  of  cases  we  can 
do  nothing  directly  for  the  cornea,  but  ;?ive  attention  to  the  care 
of  granular  conjunctivitis. 

The  division  of  the  tarsus  vertically  through  its  middle  with- 
out going  through  the  skin  is  available  in  extreme  cases.  We 
are  oti  the  same  ground  now  as  was  discussed  under  trachoma 
(see  p.  357).  A  remedy  not  mentioned  iu  that  connection  is  in 
obstniato  and  insensitive  cases  of  pannus  to  apply  to  the  cornea  a 
drop  of  turptmiine.  ^^ 

The  proposals  of  curetting  tbe  cornea,  of  peritomy,  of  inoculating^ 
with  infusion  of  jequirity  have  been  already  made.  ' 

Sliould   the  coi-uca  have  become  soft  and  be  inclined  to  Ae^A 
velo]>  a  staphyloma,  an  iridectomy  may  be  performed,  despite  th^| 
exisU'nce  of  pannus,  and  it  should  be  bi-oa<l.    Tlie  existence  of  gran- 
ulations is  not  a  contni-indication,  provided  they  arc  not  ver>-  lu:^^ 
uriant — as  is  not  likely  to  be  the  case  under  such  cin-umstance^f 
and  tht»  situation  will,  of  course,  be  serious,  if  not  desperat*  as  to 
the  chances  for  useful  vision.    The  etlect  of  iridectomy  in  mild 
ca«es  of  eit  her  opacity  or  vascularity  of  the  cornea  is  to  hasten  de- 
eidiHlly  the  restoration  to  a  better  state.    But  the  enlargement  of 
the  pupil  is  disadvantageous  to  sharp  sight,  and  inasmuch  as  some 
opacity  or  want  of  homogeneity  is  most  likely  to  remain,  the  ultimate 
elTeet  of  the  iridectomy  becomes  hurtful.    It  must  not,  therefore, 
bo  n^sort-^'d  to  while  by  other  means  the  cornea  may  be  made  to 
cle;ir  Xk\\  and  one  must  have  signs  of  increased  tension  and  dcx-el- 
oping  staphyloma,  before  resorting  to  it  in  the  cases  above  referred 
to. 

A  foinn  of  sxiperjivial  keratitis  de|>endent  on  malaria  has  at- 
lracU*«l  my  imtico  for  many  years.    Some  of  my  cases  were  pub* 
IUIhmI  by  I)r.  Jas.  L.  Minor  in  Am.  Journal  of  Med.  Sciences,  1881, 
Till'  lesiim  is  eonllnotl  to  the  epithelium  and  anterior  layers,  it 
uttentiiHl  by  uU't.'i-ation,  i-ai-ely  by  much  inflltratiou,  although  thi 
ina.V  iMvomo  suppurative.    The  conspicuous  feature  is  the  bhtnte^ 
ttrn^ihility  i^f  the  coniea  and  the  consequent  slight  photophobia. 
The  touth  uf  a  Iwk  of  cotton  will  scai-cely  l>c  noticed.     There  will 
ulutoftt  always  be  tenderness  of  the  suprar^irbital  nerve  at  its 
nnd  pain  In  its  radiations.    There  will  also  be  a  history  of  mala 
and  probably-  of  tbe  chi-onic  t^*pe.     Dr.  Kipp,  of  Newark,  N.  J., 
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Imported  obsen'ations  of  the  same  character  and  like  myself  is 
firmly  persuaded  of  the  malarial  etiology  of  the  disease.    He  has 
ailed  attention  to  peculiar  irregular  streaks,  which  he  has  .seen  in 
some  of  these  cases  which  con-espond  exactly  to  lesions  published 
bj"  Einraert  under  the  name  of  keratitis  mycotica  dfndritica  (see  be- 
low). The  same  type  of  disease  was  published  by  Hansen  Grut,  and 
is  represented  in  Fi^.  \'i6.  p.  ;iTti.    I  recognize  the  disease  in  the  cor- 
nea and  doubt  not  its  mycotic  character.    That  it  is  pathognomonic 
of  malaria  seems  to  me  improbable,  because  I  have  seen  many 
casM's  of  malarial  keratitis  without,  it  and  have  sei^n  one  extremclj- 
typical  case  in  whi(rli  tlie  cause  certainly  was  not  ntalana,  but  ex- 
posure to  a  fearful  snow  storm.    An  Irishman  was  en^ged  in  dig- 
gins  out  the  Long  Island  Railrond  from  the  snow-drifts  of  the 
famous  "blizzard"  of  March,  1888,  and  aftttr  working  Ihrt-e  days 
as  brought  with  several  comrades  to  the  N.  Y.  Eye  and  Ear  In- 
ary  suffering  with  so-called  snow  blindness.    I  found  the  above 
ks  running  tiirough  both  his  ronn^a".    Uiider  cocaine  I  applied 
very  fine  galvano-cauterj%  and  relief  from  the  intense  phoiupho- 
bia  and  other  symptoms  speedily  followed;  while  a  weak  bichloride 
solution  procured  healing  of  the  furrows  and  subsidence  of  the  In- 
fiammatiou  within  less  than  a  wfek.     This  case  was  purely  local. 
But  true  malarial  keratitis,  while  it  may  have  the  nodular  branch- 
ing streaks,  will  not  be  cured  without  qumine  or  arsenic,    Local 
and  if  mycotic  striations  occur,  antiseptic  methods  and  remedies 
■will  be  added  (see  Kipp,  Trans.  Am.  Oph.  Soc,  1889,  p.  331). 


Keratitis  Interstitialis,  Diffusa,  Parenchymatosa. 


In  this  affection  the  substantia  propria  is  the  part  of  the  cornea 
primarily  Involved,  althuugh  the  pusterior  layers,  including  the  en- 
dothelium, very  often  are  implicated.  But  there  is  no  impairment 
of  the  epithelium  save  that  in  some  instances  it  has  a  dull,  finely 
molecular  appearance,  like  the  surface  of  ground  glass;  ulcerations 
and  purulent  intlttrution  are  absent.  The  disease  belongs  to  the 
early  periods  of  life.  It  commonly  appears  about  puberty,  yet 
often  shows  itself  at  a  nmch  younger  age,  and  I  have  seen  a  case 
whose  appearance  was  delayed  until  thirty-three  years  of  age.  The 
cases  may  be  mild  or  severe;  they  begin  gradually,  and  their  dura- 
tion may  be  fi-om  several  weeks  to  many  months,  or  even  IHe  years 
(Mooren).  One  eye  alone  may  be  involved,  or  both  simultane- 
ously or  successively. 

I       Etiology, — The  disease  has  a  constitutional  origin,  and  in  the 
larger  number  the  cause   is   hereditary  syphilis.    It  is  probable 
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that  a  few  cases  owe  their  origin  to  secondary,  i.e.,  to  acquir 
syphilis.  My  own  conviction  is  in  favor  of  acute  interstitial  kera- 
titis as  a  symptom  of  secondary  syphilis,  but  I  admit  the  difficulty 
of  pi'oof  and  that  the  cases  ai*e  rare.  More  will  be  said  on  this 
point.  It  is  also  true,  tliat  a  conting-ent  of  cases  of  interstitial 
keratitis  show  no  distinct  indications  of  syphilitic  taint,  but  are 
classed  as  scrofulous  subjects.  In  them  we  cannot  always  dis^ 
criminate  or  know,  how  far  unhealthtness  of  tissue  is  owing*  to 
bad  hy^ene,  or  to  ri>mote  ancestfal  syphilitic  lewon  or  to  other 
hereditary  dyscrasiae.  In  all  castas  we  liave  to  do  with  unhealthy 
subjects,  notwithstandin;tr  that  many  do  in  certain  particulars 
show  si^ns  of  blooming  health.  Not  a  few  young*  girls  with  un- 
mistakable signs  of  hereditary  syphilis  have  plump  and  well- 
i-ounded  foinis  and  rosy  cheeks  and  declare  that  they  feel  entirely 
well.  Without  actuaj  statistics  to  support  the  statement  it  is 
my  strong  belief  that  girls  are  more  frequently  affected  than 
boys.  (HuU'liinson  in  his  original  paper,  1  And,  made  this  state- 
ment, foundi'ii  on  statistics  giving  the  ratio  as  hoys  1  t«  gii'ls 
1.8.  Oph,  lios.  Heporta,  ii.,  p.  94.)  The  proportion  of  cases 
which  have  a  sj'philitic  origin  has  been  indicated  by  Homer.' 
Among  fifty-one  cases,  twenty-six  had  hereditary  syphilis;  two 
had  acquii'ed  sypliilis;  in  ten,  syphilis  was  strongly  suspected, 
making  nearly  two-thii'ds  of  the  whole  number.  Among  the  re- 
mainder a  scrofulous  constitution  accounted  fora  large  prn|>ortion, 
and  Ai'lt  relates  a  few  cases  in  his  long  experience  which  were  due 
to  malaria.  On  this  point  sontethmg  more  will  be  said.  There 
remain  other  cases  of  traumatic  and  rhuuniatic,  or  gouty  origin 
and  we  also  have  interstitial  keratitis  resulting  from  chronic  irido- 
choroiditis. 

Symptoms, — The  outbreak  is  usually  in  haziness  of  the  cornea, 
beginning  I'ither  .at  the  margin  or  at  its  centre,  and  it  may  be  con- 
lined  to  a  portion  or  overspread  the  whole  surface;  it  is  likely  to  ba- 
in minute  spots.  The  polish  is  not  perfect,  because  of  minute  deB 
pressions  liice  pin  pimctnres  which  give  a  dull  nr  grayish  hue.  The 
cii'cum-corneal  hypt'ra'mia  is  much  less  than  the  dt-gree  of  opacity 
would  seem  to  demand.  Gradually  the  opacity  grows  moi-e  dense 
and  at  an  early  dale  vision  Is  extremely  i*cduced.  Photophobia 
and  pain  will  often  he  moderate,  there  is  no  sticky  secretion  and 
lachrymation  is  slight.  8ucli  are  the  features  of  mild  cases.  Under 
more  severe  ty[MfS,  we  have  blood-vessels  appearing  in  the  deep 
and  also  in  the  sui>orncial  parts  of  the  cornea;  they  form  a  close 
network  and  sometimes  the  whole  structure  is  absolutely  red. 
The  tissue  softens  and  may  yield  its  cun'e  under  the  pressure  of 

>Tho«i&  by  Jackowlewa  PuU-liwrla:   "  Ueber  keratitis  iuterstiti&lis  dif-_ 
/OM,"  Zurich,  1878. 
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tfce  lids.  There  will  be  more  Intense  pain,  ciliaiy  injection,  and 
ophobia,  and  copious  laciiinmation.  An  Hbundnnce  of  vessels 
I'the  cornea  bospouks  a  pi-otracti?tl  case.  Often  iritis  adds  its 
qtwta  of  misery  and  mischief.  One  may  sometimes  discern  through 
the  fogr  by  the  ophthahr.oscopr,  d«n  k  streaks  and  numerous  dots 
dhicti  denote  tlie  paiticipatinn  of  the  deep  and  postei-ior  layers. 
Selklom  can  the  pupil  be  illuminatoti,  even  in  mild  cases.  A  few 
days  may  suffice  for  the  whole  cornea  to  become  hazy.  The  dura- 
tion is  from  three  to  twelve  months.  Perfect  recovery  ma^'  occur 
or  a  most  dama^nng  opacity  may  remain.  Seldom  in  the  fortunate 
cases,  is  the  cornea  restored  to  a  perfectly  normal  structure,  even 
IhoDgh  it  appear  clear. 

The  symptoms  which  indicate  a  syphiHtic  taint  arc  g-landular 
colargemeuts,  epecially  in  the  neck,  nodes  on  the  bones  (the  tibis, 
clavicles,  sternum,  ulna)^  a  peculiar  facies  in  which  the  nose  is 
stmkcn  and  the  upper  jaws  are  imix'ifectly  develoiwcl.  Tlie  teeth 
trill  command  careful  inspection.    The  incisors  will  be  small,  coni- 
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cal,  with  wide  interspaces,  and  the  edges  either  bevelled  off  or 
inotched  at  the  middle.  The  central  incisors  of  the  upper  jaw  are 
"the  distinctive  teeth.     They  are  not  apt  to  be  carious,  but  while 

often  of  bad  color,  they  may  be  very  white.  The  lateral  incisors  may 
be  similarly  affecteil.  The  incisors  of  the  lower  jaw  may  or  may 
not  be  allecled.  No  absolute  uniformity  is  to  be  predicated  of  the 
characteristics  of  the  teeth,  but  tliey  are  ill-developod,  may  be 
irregular,  by  their  notches  show  a  crumbling  disposition,  or  if  regu- 
lar are  dwarfed.  The  cui.  Fig.  14t%  is  from  a  plaster  cast  of  teeth 
belonging  to  a  young  girl  in  whom  the  syphilitic  symptoms  were 
unmist:ikable,  and  the  keratitis  of  the  typical  sort.  In  scrofulous 
children  the  front  teetli  sometimes  look  as  if  part  of  the  crown 
had  been  filed  off  at  about  the  middle  and  parallel  to  the  gum. 

Baring  the  distal  end  much  thinner  than   the  basal  part  with 

in  abrupt  transverse  ridge  running  across  It.    They  have  been 
described  as  terraced.    They  are  dark,  are  seauved  mi4  ao^V,\«A* 
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they  do  not  indicate  aj^jhilis.  Tliey  are  declared  by  Homer 
others  to  denote  rickets  or  sci-ofula:  while  this  may  sometimes 
be  true,  it  is  not  the  only  explanation.  The  accompanying  Fig. 
143  is  taken  from  a  plaster  cast  of  the  teeth  of  a  young  lady  who 
never  ha4  keratitis,  and  her  father,  a  physician,  knows  that  there 
has  been  neither  syphilis  nor  scrofula  nor  rickets,  or  any  he: 
tary  taint  in  the  family  for  three  generations.  The  deformity 
the  teeth  was  caused  by  an  attack  of  sickness  during-  the  second 
dentition,  bv  whicli  their  development  was  arrested  and  impaired. 

Radiating  fissures  or  scars  are  apt  to  be  found  on  the  lips  or  at 
the  angles  of  the  mouth.  The  skin  is  usually  coarse  and  flabby, 
although  exceptions  occur.  Thei-e  is  giinerally  anaemia.  The  flat- 
tening of  the  nose  is  noteworthy.  There  is  nasal  catarrh,  often 
amounting  to  ozn^na.  The  vault  of  the  hard  palate  is  narrow  and 
the  roof  of  the  mouth  is  thrown  into  a  liigli  and  narrow  arch.  We 
may  be  told  of  the  existence  during  chilUhoud  of  tiuuffles  and  per- 
haps of  eruptions  about  the  anus  or  elsewhere. 

The  patients  are  also  prone  to  deafness,  either  by  .*5ubaciite  c 
chronic  otitis  media,  or  by  suppuration  of  the  middle  ear  with  di»^ 
charge.  I  have  seen  a  patient  become  totally  deaf  after  passii 
thriiugh  the  eye  trouble  with  fortunate  result.  If  the  patient 
one  of  many  children  in  the  family,  he  will  often  be  the  first  or 
second  born.  There  may  have  been  previous  stiil-births,  and  it  is 
always  important  to  inquire  about  miscari*iages,  and  about  chi 
dren  who  may  have  died  young.  Hutchinson  found  that  53  moth 
who  had  borne  371  children  whose  average  age  was  9^  years,  had 
lost  192.  Sometimes  a  clear  statement  and  admission  of  syphiU 
can  be  obtained  from  the  parents.  Moorcn '  found  instances  whei 
the  syphilis  seemed  to  have  been  derived  only  from  the  grand- 
parents. Out  of  ()4  cases,  Mr.  Hutchinson  found  53  to  luivo 
attack  in  both  eyes,  although  more  frequently  in  succession 
not  together.  Although  seldom,  a  second  attack  may  happen  tiO 
the  same  eye.  My  belief  that  acquired  sypliilis  can  cause  pai*enchy- 
matous  keratitis  is  corroborated  by  Alexander,*  who  mentions,  p.  41, 
having  s<?en  thirteen  cases  and  others  have  it^porUid  isolated  cases; 
seeMuuthuer  and  others  in  the  literature  quoted  by  Alexander.  It 
comes  as  a  late  symptom,  viz.,  two  or  three  years  after  the  initial 
lesion,  and  resembles  that  due  to  hereditary  disease.  TTlceration 
does  not  occur,  but  by  the  softening  of  the  corneal  tissue  it  may 
undergo  serious  change  of  curve  and  even  become  staphylomatous 
(Symons,  Oph.  Soc.  United  Kingdom,  1B86,  July  2d).  The  diseaao  w 
jield  only  to  antisyphilitic  treatment. 

Prognosis  turns  much  upon  the  general  state  of  health  and 

'  "  P(inf  Lui*trcn  Ophthalmoloff.  Wirksaiukeit,"  p.  Ul,  Witwbadcn,  1888. 

'  *•  Syphilis  und  Auge,  WfeslMiden."  Ig8B. 
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upon  the  Intensity  of  the  syphilitic  symptoms.    Should  the  case 
belong-  to  the  scrofulous  rather  than  to  the  syphilitic  type,  the  out- 
look is  scarcely  more  favorable,  perhaps  it  is  less  favorable.     It  is 
surprising  how  notably  a  densely  opaque  cornea  may  clear  up,  but 
Ihe  contrary  is  too  often  the  result.   A  hig-hly  vascular  cornea  with 
yellow  or  buff  infiltration  ot  its  deep  layere,  is  not  likely  to  give 
oseful   %'ision.    A  word   as  to  the  next   generation.    I  have  seen 
The  child  of  a  mother  who  had  had  intc-rstitial  keratitis  with  char- 
acteristic symptoms   of  hereditaiy  syphilis,  not  have  any  tol<ens 
I  of  syphilitic  taint.    But  its  health  was  delicate,  diirt«tion  feeble, 
[nervous  system  hiphly  rxcitable;  these  conditions  wei-e  a;Lr;Lrravated 
by  the  indiscreet  inilulg^nces  of  the  mothei*,  reg:ardiug  the  child's 
habits  of  eating  and  living. 

Trefdment — Both  local  and  constitutional  methods  are  essen- 
tial Local  treatment  is  the  steady,  prolonged,  unvarying  use  of 
hot  fomentations  or  poultices  for  three  houre  to  eight  hours  daily; 
making  periods  say  of  two  hours  each,  or  of  one  hour  each  at  equal 
intervals.  The  more  severe  the  case  the  longer  must  be  the  dura- 
tion of  foinent-ations.  A  bund)  of  absorbent  cotton,  or  of  soft  rag 
wrung  out  of  water  whose  tempei-ature  is  104"  F.  or  108°  F.  (39''  C. 
to  49°  C.)  is  to  be  held  ou  the  e\'e  until  it  feels  cool  and  then  dipped 
ind  replaced.  Much  higher  ti'niprrnture  will  be  accepted,  or  even 
'<iemanded,  after  prolonged  ust-.  1  have  known  a  young  girl  to  in- 
sist on  having  the  water  at  1*20"  F.  No  treatment  ca.n  take  the 
» place  of  this.  It  is  wearisome,  but  the  patient  can  have  no  other 
occupation,  even  if  only  one  eye  be  concerned.  It  is  wise  to  use 
Btropia  to  guard  against  adhesions  of  the  pupil,  but  it  do<a  little 
^ood  to  the  coi'uea.  No  irritating  remedies  ai*e  in  ortler,  until  the 
hyperoemia  of  the  ciliary*  region  has  greatly  declined,  and  then  the 
yellow  oxide  of  mercury  ointment  will  do  good  service,  rubbed  in 
once  daily. 

Anti-syphilitic  treatment  must  in  the  proper  cases  be  instituted 
at  the  outset.  If  there  be  a  doubt  as  to  the  existence  of  this  taint, 
it  is  often  safe  to  assume  its  pivsence.  Mercurials  are  well  borne 
by  children  and  in  my  judgment  they  are  more  important  than 
iodides.    With  them,  iron,  cod-liver  oil,  and  other  tonics  are  to  be 

R combined.  The  best  and  most  nutritious  food,  and  attention  to 
the  iligestive  functions,  the  use  of  meat  and  milk,  and  in  suitable 
leases  insistance  on  outdoor  exercise,  protecting  the  eyes  with 
Bmoked  glasses,  are  all  matters  to  be  cared  for.  Mercurials  are 
best  given  by  inunction,  using  either  the  blue  ointment  or  the  20]< 
mixture  of  the  oleate  of  mercury.  The  latter  is  more  energetic 
^_  than  the  former  and  more  liable  to  iiritate  the  skin.  In  some 
^Beaseis  a  strip  of  flannel  smean'd  with  blue  ointment  may  be  worn 
about  the  body.    Hydr.  blchlor.,  gr.  L;  aquae,  3vUi.,  a  te^&v^ow^ai. 
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three  times  daily,  is  an  easy  formula  for  children.    Most  writers  I 
advise  the  addition  of  iodides  to  tlie  mercunals,biit  for  many  years. ' 
I  Tised  the  latter  without  tlie  foniier  and  with  satisfactory'  results. 
Ptyallsiii  must  he  carefully  avoided.     Syrup  of  the  iodide  of  iron, 
Blancard's  pills  of  iodide  of  iron,  a  combination  of  mass.  hydrarg.^J 
gr.  iij.  vel  v.;  ferri  sulphat.  exsiccat.,  gr.  i.     Fiant  piluUe,  one  tliree^ 
times  daily,  aie  all  useful  remedies.    In  very  feeble  subjects  quinine 
and  pjTophosphate  of  iron  or  similar  combinations  are  indifated.! 
Only  wlu'ii  a  certain  degree  of  strength  is  present  can  solutions  of] 
iodide  of  potassium  or  sodium  be  borne,   i[r.  Hutchinson  was  in  thai 
habit  of  pn^scribinR"  mild  mercurial  ointment  to  be  rubbed  into  thol 
axillffi,  on  the  neck,  etc.,  at  bedtime,  and  also  a  miJrturo  containing! 
iodide  of  potassium,  io<Iide  of  iron,  and  tincture  of  nux  vomica. 

It  must  be  i-emarked  that  very  weak  or  cachectic  subjects  will 
not  Iwar  si>ecinc  reiin'ilii's.     For  tlieni  vig'oi'ous  tonic  and  nuthtivtj  i 
measures  take  the  liist  and  tsxclusive  place.     In  deciding  upon  thoj 
line  of  proceedings,  one  must  take  all  the  conditions  of  the  patientj 
into  consideration.    This  holds  good  even  though  syphilitic  taint 
certain. 

For  eases  which  exhibit  no  specific  symptoms,  local  measures'] 
and  attention  to  general  health  will  alone  be  require<l. 


KERATms  SrrpuRATiVA  AND  Ulcerations  of  the  Cornka. 

The  conditions  spoken  of  do  not  invariably  accompany  each 
other,  but.  are  so  usually  coupled  together  as  to  make  it  convenient 
to  discuss  them  under  one  bead.  Suppuration  most  frequently^ 
begins  at  the  surface  and  leads  to  ulceration.  If  an  ulcer  exist,  the 
loss  of  subsl^vnce  has  in  many  cuses  been  precedetl  by  suppuration. 
Besides  superficial  suppuration,  we  meet  with  purulent  inlUtnition| 
originating  in  the  deep  layers,  and  we  also  have  cases  of  total  su[ 
puratiou  of  the  whole  structure. 

The  process  may  be  traumatic,  it  may  come  from  purulent  con«l 
junctivitis,  it  may  be  derived  from  an  active  suppuration  in  deeper 
pai*t8  of  the  eye.  in  some  cases  it  comes  with  great  rapidity  in  aj 
niarasmic  child  (kerato-malacia),  it  attends  upon  aniEsthesia  of  the 
cornea  and  is  combined  with  ulceration,  and  it  may  be  boUi  trau- 
matic and  infeciious.     Within  a  few  ye-ara  we  have  learned  the  ini*! 
measurabl^\'  momentous  inlluenco  of  micro-organisms  in  causin^J 
corneal  suppuration.    They  are  its  immediate  promoters  in  the 
large  majority  of  ca.ses.     This  is  eminently,  if  not  exclusively,  true 
of  the  superficial  varieties.     We  cannot  always  account  for  their^ 
presence,  but  we  have  no  difficulty  in  accounting  for  them  in  many 
cases  of  injury  by  foreign  bodies,  or  when  the  eye  is  exposed  to 
the  air  through  anaesthesia  of  its  surface,  or  when  the  secretions 
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of  an  Inflamed  lachrymal  sac  flow  over  the  eye,  etc.  They  may 
be  conveyed  by  metastasis  through  the  g-eneral  circulation,  and 
this  occasions  the  most  intense  and  ovcrwhi'lmirif^  forms  of  suppu- 
ration. In  1873,  Stromeyer'  pubHshed  expHrimeutal  i-eseai-clioa  into 
th(»  causes  of  hypopyon-keratitis.  In  the  same  year  Leber  ^  wrote 
n  inflanunatlon  of  the  cornea  by  septic  infection.  In  18T5  Hoi'ner' 
presented  8ptH*iuu!ns  of  an  ulcer  of  tJie  cornea  wliich  had  occurred 
in  a  ease  of  ei-^'sipelas  of  the  face  and  which  were  filled  with  bac- 
teria, and  he  called  the  disease  mycotic  keratitis.  Two  ye^rs  later 
he  exhibited  to  the  Heidelberg  Cong-ress  a  similar  lesion  from  a 
child  with  manismic  uleuration  of  the  cornea 

He  did  not  venture  then  to  call  the  bacteria  the  exciting  agents 
of  tlif  process,  but  since  then  we  have  accumulated  abundant  evi- 
dence in  fiivor  of  this  belief.  It  has  been  repe^itedly  shown  that 
the  inoculation  of  the  cornea  with  pure  cultures  of  certain  bacteria, 
will  suivly  bring"  on  suppunition  und  ulcenition.  It  has  been  shown 
that  this  occurs  if  putrefy  iiiy:  multor  is  used,  if  diphtheritic  exuda- 
tion is  used,  and  with  the  asperg-illus  ^laucus  (Leber')  which  ranks 
higher  in  the  scale  of  life  than  the  corci.  A  wound  madr  b3-  a  knife 
tainted  with  certain  bacteria  will  suppuratis  if  made  with  a  sterll 
izetl  knife  it  will  not.  Ei^'sipelas  is  occasioned  by  a  micrococcus  in 
the  skin,  the  same  can  cause  ulceration  of  the  cornea.  See  Haul), 
L  c,  p.  T77,  who  ^'ives  an  illustration  of  such  a  m^'cotic  keratitis. 
It  is  also  true  that  a  suppurative  action  may  be  set  up  hy  organ- 
isms flontingin  the  blood,  as  in  cases  of  pyaemia  and  similar  dis- 
eases. The  subject  ts  most  suggestive  and  practical  in  its  nature 
and  leads  to  important  coticlusioiis  both  ;is  to  prevention  and  tivat- 
luent.  Bearing  these  facts  in  mind,  we  are  greatly  aidfd  in  under- 
standing and  hi  dealing  with  ulcerations  and  suppurations  of  the 
cornea. 

In  depicting  the  various  phases  of  cornual  suppuration  we  can 
refer  to  only  a  few  conditions;  such  as;  1st,  small  specks  of  super- 
ficial infiltration;  '-id,  liypopyon  keratitis,  or  virus  conieo!  sarppns 
(Sa4:fmLjch);  3d,  neuro-pa.riilytic  keratitis;  4th,  keiiito-malucia;  5th/ 
keratitis  xerutica;  Gth,  consecutive  ulceratlou  as  in  conjunctivitis 
or  in  deep  inflammations  of  the  eye, 

•Gmefe'sArchiv.  xix..  Abth.  3.  8.  1. 
»CentraIbIiitt  fQr  die  Metii?..  Wipseiinchuft..  8.  I2fi,  1878. 
*  Kliii.  ii(i)iinl>blii.tt  fur  Aii^entieilkuiidi*.  xiii.,  p.  442. 
'Qraefe's  Arch.  fQr  Oph.,  IJd.  xxv.,  .\btli.  ii.,  8.  a«5,  187B. 
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1.  Stnall  superficial  InjiUrations.    Keratitia  auperficialis 
purtiienta  discreta. 

We  frequently  see  puruleut  deposits  on  the  cornea  whirh  are 
from  one  to  thrve  millimetres  in  diameter  with  a  yellow  centre,  a 
hazy  border  and  sometimes  with  whitish  streaks  nmning-  into  them. 
Severe  forms  of  phlyctenulie  talte  on  this  type  and  are  most  fre- 
quent amouy  children,  but  we  Ilnd  tliem  amon^  adults  as  the  result 
of  infection. 

The  most  common  cause  assigned  for  them  by  patients  is  tlie 
Intrusion  of  foreign  bodies;   but  while  they  may  often  enoujerh  do 
the  mischief,  otlier  sources  of  infection  arc  plentiful;  such  as  wip*| 
ing"  the  eyes  with  dirty  tln^jers,  with  soiltsl  rags  and  handkerchiefs;! 
the  patients  will  sometimes  have  ozaina  or  ulcers  of  the  septum| 
nasi,  or  will  have  lachrymal  trouble,  etc.,  etc. 

There  ^^^ll  by  circum-comeal  redness,  pain,  photophobia,  and 
lachrymation,  and   dinmesH  of  si^ht.    Tlie  subjective  sxiiiptoms 
vary  greatly  in  intensity.     When  they  are  severe,  the  frequent  usoJ 
of  4^  or  9^  solution  of  liydrochlorate  of  cocaine  ^ves  g7*eat  relief,,] 
and  to  this  atropia  sulphate,  fir.  ij.  ad  5  i.,  may  be  added  once  or 
twice  daily.     Hot  fomentations  are  grrateful.    But   the  effective 
treatment  consists  in  scraping;:  out  the  yellow  infiltration  with  a 
spud  after  the  full  effect  of  cocaine  has  been  procured  and  then  oc*j 
eluding  the  eye  with  a  pivssure  bandage.    (Sometimes  the  yellow  j 
oxide  of  mercury  ointment  may  be  immediately  rubbed  in,)     Kot^p 
this  on  so  long  as  it  feels  comfortable,  say  for  six  or  twelve  hours, ' 
and  then  foment  for  half  an  hour  with  a  warm  3ji  solution  of  boric 
acid  or   of  corrosive   sublimate,  1  to  5,000,  or  with  warm  wator. 
The  warm  applications  may  be  renewed  for  one-half  hour  every 
two  houi-s.    The  loss  of  substance  soon  shows  signs  of  repair  and 
recovery  sets  in.    A  similar  effect  is  obtained,  though  less  easily 
and  perfectly,  by  touching  the  yellow  spot  \cry  carefully  with  a 
fine  brush  dipped  in  solution  of  nitrat-e  of  silver  Ct%  (gr.  xxx.  ad  3  i.) 
or  of  carbolic  acid  *io^,  or  of  corrosive  sublimate  1  to  2,000.     By 
these  chemical  methods,  the  germs  are  destroyed,  but  a  risk  of  in- 
juring healthy  cornea  is  incunx'd  which  does  not  attend  mechanical 
removal  of  the  yellow  deposit.    To  promote  healing  of  the  ulcer  I 
the  yellow  oxide  ointment,  gv.  ij.-\-i.  ad  3  i.,  may  be  rubbed  in  once ' 
daily,  after  the  irritation  lias  subsided. 
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3.  Hypopyum  Keratitis.     Ulcus  Cornea  Serpens. 

The  condition  thus  denoted  is  more  serious  than  the  preceding. 
Besidt.'s  purulent  infiltration,  ulceration  attends  it,  and  in  most  cases 
(i",?.,  sot)  there  will  be  pus  in  the  anterior  chamber  (hypopyum). 
While  it  has  various  g-rades  of  intensity,  it  is  always  a  grave  dis- 
ease. Vision  is  rarely  perfectly  recovered,  and  the  proportion  of 
cases  in  which  the  eye  is  entirely  lost  may  be  as  higrh  as  19,2,<.'  In 
Arlt's*  clinic,  the  total  loss  was  J).5^  ;  in  Horner's,'  it  was  I4:2jt, 
Young  persons  may  have  it,  but  a  largro  proportion  of  its  subjects 
are  above  middle  life;  it  chiefly  appears  among-  the  old  and  feeble. 
It  may  have  an  acute  and  sthenic  character,  but  it  commonly  is 
torpid  in  \ts  behavior,  although  none  the  less  destructive. 

Etiology. — In  many  instances  there  has  been  an  injurj%  espe- 
cially by  chips  of  stone  or  metal  flying  from  a  workman's  hammer. 
The  traumatism  gives  oppor- 
tunity for  Infection  by  micro- 
scopic germs.  If  the^^  are 
not  introtlaced  by  external 
agencies,  they  are  in  many 
cases  furnished  by  the  secre- 
tions of  daery  o-cy.stitis.  The 
Striking  fact  has  been  proven 
that  from  20^  to  32^  of  the 
cases  have  this  complica- 
tion. Still  more  direct  proof 
of  infectious  origin  is  found 
in  the  fact  that  the  disease 
in  all  its  phases  can  be  artificially  produced  in  rabbits  by  inocula- 
tion of  pure  cultures  of  the  coccus  pyogenicus  aureus,  and  other 
germs.  Stromeyer*  established  the  same  fact  in  IST3  by  the  appli- 
cation of  putrescent  material  and  showed  that  the  reaction  after  the 
infection  was  much  moi-c  intense,  although  the  wounds  were  trilling, 
than  when  the  wounds  were  clean,  even  though  they  woi-e  extensive. 

The  presence  of  pus  in  the  anterior  chamber  as  well  as  in  the 
cornea  is  explicable  in  several  ways.  It  may  find  its  way  through 
the  posterior  surface  of  the  cornea,  or  maj'  creep  down  between  the 
membrane  of  Desceraet  and  the  corneal  substance,  and   filter 

■Lucanas.  "  Ulcus  corneio  eeriwDS."  inftug.  dissert.,  Uarburgr,  Vd&^  p.  ^l, 
CUnic  of  Prof,  Schinidt-Riiupler. 

•  Bencrneieter,  Kliuittche  MonatsblStter,  1874,  pp.  78-87. 

*  BokowA,  Inau^.  dissert.,  Zurich,  1871. 
*Oraefe*6  Arcbjv,  ziz.,  2,  S.  S6. 
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through  the  ligamentum  pectinatum.  In  addition,  the  exudation 
comes  from  the  iris,  becauso  mflammation  of  the  iris  and  ciliary 
body  is  the  usual  accompaniment  of  the  disease.  Sometimes  a  dis- 
tinct streak  of  pus  can  be  traced  from  the  ulcer  to  the  bott-om  of 
the  cornea.  The  (luautity  of  hypopium  is  in  a  measure  proportion- 
ate to  the  severity  of  the  attack.  A  considerable  collection  of  pus 
between  the  corneal  layers  {ony.v)  is  not  so  frequent  as  hypopium, 
and  may  be  disting'uished  from  the  latter  by  focal  illumination  and 
by  the  circumstance  that  it  will  not  alter  its  form  or  situation 
when  the  patient  lies  upon  his  side  or  hangs  the  head  well  forward. 

The  course  and  symptottis  are  as  follows:  In  the  sthenic  cases 
the  attack  is  sharp,  there  is  acute,  sometimes  agonizins"  pain  and 
photophobia.  The  hypertemia  is  not  extreme;  it  is  confined  t-o  the 
vicinity  of  the  cornea;  thei"*  is  no  chemosis  or  swelling  of  the  lids; 
secretion  is  chiefly  watery,  but  iis  the  disease  advances  becomes 
puriform.  Vt'ry  often  tlie  middle  of  the  cornea  is  the  spot  attacked 
and  the  chief  lesion  will  be  upon  the  lower  half.  At  the  outset 
there  will  be  a  small  bri;^ht  yellow  spot  with  ulceration,  surrounded 
by  a  hazy  areola.  The  aqueous  humor  will  be  a  little  turbid  and  & 
slight  3'ellow  prt'cipitale  soon  sh(»w.s  itself  at  the  bottom  of  the 
anterior  chamber.  If  not  already  visible  it  may  he  brouglit  to 
view  by  letting  a  drop  of  water  brim  over  the  edge  of  the  lower 
Ud.  Rjipidly  the  ulceration  and  inliUration  spre;id,  and  pain  shoots 
into  the  brow  and  temple,  besides  attacking  the  eye.  The  pupil  will 
be  small  and  the  iris  discoloi-ed.  The  illustration,  Fig.  131,  shows 
both  ext<»nsive  purulent  inflltratton  of  the  cornea  and  hj'pop^nnn. 

Under  asthenic  conditions  the  onset  is  not  so  distivsaing;  the 
hyperjemia  quite  moderate,  the  tendency  to  ulceration  is  more  de- 
cided than  to  infiltration,  although  the  bottom  of  the  ulcer  is  a 
yellowish  gray.  A  patient  may  permit  the  process  to  go  on  until 
a  considerable  part  of  the  lower  half  of  the  cornea  is  involved  be- 
fore appl3*ing  for  aid.  Such  an  occurivncc  is,  in  fact,  fi*equent,  and 
during  the  one  to  thi-ee  weeks  which  have  elapsed,  the  suffering 
has  not  been  intense.  Meanwhile  pus  has  been  accumulating  in 
the  anterior  chamber,  and  it  may  be  half  full.  The  material  is 
fibrinous  and  plastic  as  well  as  puriforra.  If  the  process  be  un- 
checked, pei'foration  occurs  with  i>rolapse  of  the  iris  and  general 
suppuration  of  the  eye.  If  this  be  not  the  turn  of  affairs,  the  cot 
nea  bulges  as  the  iris  protrudes  in  a  black  bead,  pus  finds  venfl 
perhaps  the  lens  escapes;  a  staphyloma  corne^B  is  foi-med.  It  »S 
not  noces.*4ary  to  try  to  depict  the  various  pliases  of  the  destructive 
stage  of  the  disease.  We  see  it  often  in  old  people  under  the  guise 
just  sketched. 

Treatment.— It  seen  early,  when  the  ulcer  is  small  and  the  hj 
popyam  sUght,  groat  relief  will  be  afforded  by  fomentations  wit 
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hot  water  and  by  solution  of  sulph.  atropije,  gv.  ij.  ad  3 1.,  once  in 
tlinv  hours.  Hot.  watm-  rnay  bir  nst*d  for  lialf  an  hour,  and  the  eyo 
fliiseii  for  half  an  hour.  If  pain  be  severe,  yive  an  anodyne,  perhaps 
hypodonnatically.  The  ulcer,  if  small,  may  be  scraped  with  a  sharp 
s[iud  or  cui*ett€.  If  it  be  more  than  two  n^.ilUmetres  across  and  the 
purulent  iiilUtnition  extend  for  a  considerable  space  around,  the 
best  remedy  is  the  actual  cauter>'.  A  special  electro<le  has  been 
made  for  this  purpose,  and  the  thermo-cautery  of  Paquelin  has 
bwtii  reduced  to  such  fineness  as  to  be  eminently  suitable.  If 
these  implements  are  not  at  hand.,  a  knittiiij:  needle  heated  by 
an  alcohol  lamp  may  serve  passahly  well.  The  cautery,  if  limited 
accurately  to  the  infllti-ation  f;\vQ&  no  pain.  It  will,  however,  be 
proper  to  use  a  41^  solution  of  cocaine,  or  with  childivn  an  anfcs- 
tiietic,  With  the  g-alvano-cautery  grreait  care  must  be  used  not  to 
let  the  point  ^o  too  far,  althouj^h  all  the  tntlltrated  tissue  must  be 
burned. 

In  case  a  suitable  cautery  is  not  available,  I  can  fully  coincide 
in  the  suggestion  of  the  late  Dr.  E.  Williams,^  who  recommends 
pure  carbolic  acid  to  be  applied  "  by  means  of  the  bulbous  end  of  a 
vtry  small  probe  and  contlned   rigidly  to  the  ulcerat*>d  surface." 
Dipping  it  very  lightly  in  the  acid,  all  pai't-s  of  the  ulcer  are  touche<l 
^ntil  they  turn  white.    Minute  adjacent  abscesses  arc  also  touched 
w  rather  bored  out  by  the  probe.     Such   an  application  may  bo 
»iade  once  a  day  until  the  ulcer  is  checked.    The  cauteiy  will  not 
^'^t'd  repetition  so  often.    Sotne  prudence  is  necessary  in  the  choice 
^'^  cases,  because  an  additional  amount  of  opacity  may  be  produced 
"y  the  cautery.    It  is  in  the  early  and  progressive  stage  that  it 
I        ma^-  most  coufldently  be  employed. 

B  -<VU  the  measui-ea  suggested  for  treating  the  ulcer,  viz.,  scraping 
H  ''» t-Vie  actual  cautery,  and  the  carbolic  acid,  are  similar  in  intent 
^1  *'t?C5^use  they  desti'oy  pernicious  genus,  and  thus  check  the  spread 
^B*' t-lie  disease. 

^B  Hn  moderate  cases  hypopyum  will  spontaneously  disappear. 
^'I'ft:.^^,!  paracentesis  will  give  great  relief  froui  pain,  and  it  may  be 
J****^*  at  the  lower  edge  of  the  cornea  or  better  through  the  ulcer, 
t-hc  ulcer  be  deep,  and  neai'ly  central,  reaching  almost  to  the 
-*^iibrane  of  Desceuiet,  but  is  not  more  thati  tliree  millimetres 
^^oss,  a  vcrj'  fine  cautery  may  be  pushed  through  its  bottom  and 
^  *-^  evacuate  not  only  the  aqueous  hmnor,  but  bring  tho  hypopyum 
"%:he  opening,  when_^  it  may  be  pulh'd  out  by  forceps.  It  is  usually 
-acious  from  the  admixtui*e  of  (ibrin.  One  will  not  always  suc- 
^4  in  this  mana'uvre,  and  it  is  better,  when  there  is  considerable 
S,  to  make  a  broad  incision  to  be  sure  to  brmg  out  the  exudation. 


J^^'-^. 


lieport  of  the  Ir'ourth  Interuatioiul  Ophthal.  Congrees,  p.  103,  London, 
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The  treatment  of  ulcus  comeaa  serpens  t»y  a  free  incision  across  tlie 
whole  ulcer,  as  formul:iU'<l  by  Satmisch,  was  a  groat  advance  upoo 
pruvious  niodt.'S  of  treatment.     But  if  seen  early,  the  nece*ssity  c^_ 
the  extensive  incision  across  the  whole  cornea  may  be  avoided  b^| 
the  cautery. 

Should  the  ulcer  bo  large,  say  six  millimetres,  and  the  pus  cop^^ 
ous,  wc  have  the  choice  of  two  methods.  The  one  is  to  cut  acroM^f 
the  cornea  with  a  Graefe's  tnife  through  the  middle  of  the  ulci»r 
and  evacuate  the  pus  (Saemisch).  The  wound  will  usually  not  need 
to  be  opened  again;  the  secretions  flow  away  continuoualy.  The 
eye  must  be  washed  out  with  antiseptic  fluids,  pr»?ferably  with 
diluted  Labarraquo's  solution  of  cliloiiiiated  soda,  1  to  5,  or  with  cor^ 
rosive  sublimate,  1  to  3,000,  as  often  as  the  formation  of  sccretia 
requires.  Similar  antiseptic  lotions  are  suitable  in  the  milder  caa 
just  mentioned.  Hot  fotnentations  will  bo  alternated  with  a  pres- 
sure bandage.  The  details  of  mana^^emont  will  be  controlltMi  by  the 
facihty  with  which  the  eye  can  be  icept  clean.  Immediately  the 
necrotic  tissue  is  eUminated  and  healing  begins,  although  some- 
times the  ulcer  will  for  a  time  extend.  Usually,  but  not  always, 
the  iris  is  caught  in  the  wound. 

The  case  will  require  several  weeks  for  complete  healing.  There 
may  be  sufficient  clear  cornea  left  to  permit  an  iridectomy.  On 
the  other  hand,  a  staphj'loma  may  be  fonnetl  which  maj'  need  oc- 
casional puncture  to  restrain  its  gi"owth,  and  it  may  subsequently 
require  iridectomy  or  other  operation.  Still  another  termination  is 
that  the  whole  coniea  may  be  ra\'n.gcd,  may  leave  no  opportunity  for 
improvement  of  sight,  and  may  flatten  downi  into  an  opaque  cicatrix. 

The  alt-ernativo  to  the  tn^atnient  by  Saemisch's  incision  is  to 
perform  an  iridectomy,  as  ;ul vised  by  Gmefe,  and  at  the  same  tune 
take  out  the  hyiHipyum.  The  wound  must  be  large,  and  preferably 
it  will  be  above;  yet  one  may  be  obliged  to  choo.se  another  locality. 
If  the  secretion  be  cohesive  it  can  bo  readily  ivnioved.  But  some- 
times it  has  no  tenacity  and  must  then  be  washed  out  of  the  an- 
terior chamber.  Tliis  may  be  done  by  a  rubber  bulb  syringe,  using 
a  3jt  solution  of  boric  acid,  or  solution  of  biniode  of  mercury  1  to 
20,000,  or  of  corrosive  sublimate  1  to  5,000.  The  last  two  fluids 
have  the  great  advantage  of  coagulating  the  secretion,  but  may 
possibly  cause  opacity  of  the  endothelium.  Forcible  irrigation  of 
the  wound  will  carry  the  fluid  into  the  anterior  chamber.  Panas 
has  a  special  piston  syringe  whose  jtoint  is  carried  ihrougli  th^_ 
wound  and  of  course  acts  more  directly,  but  demands  great  car^| 
Ordinarily  one  must  also  resort  to  forceps. 

For  the  most  severe  cases  the  complete  division  of  the  ulcer 
will  be  preferred.  If  the  quantity  of  pus  is  moderate,  the  ulcer 
deep  but  limited,  and  a  considerable  part,  perhaps  one-hall 


THE  CORNEA. 


401 


coniea  clear,  a  broad  iridectomy  with  irrigutioii  of  the  anterior 
I'hamber  will  both  check  tho  disease  and  pi-ovitlean  ariJficial  pupil 
Since  thr  value  of  the  actual  cautery  has  be<'oine  known, It  will 
aol  be  so  often  needful  to  resort  to  an  operation,  or  a  less  extensive 
paracentesis  will  sufflcc.  An  important  practical  point  is  to  know 
wtien  the  cauterization  should  be  repeated.  When  the  cornea  has 
grown  verj'  thin  and  new  spots  of  infiltration  appear,  one  may  fear 
to  employ  so  potent  a  remedy;  nevertheless,  several  applications 
maybeneedwl.oach  bein^  done  with  caution.  The  reaction  is-sllf^ht. 
Il  is  not  safe  to  use  it  upon  a  pi-olapsed  iris  projectinfr  in  the  niiddlu 
of  an  ulcer.  Extension  of  suppuration  into  the  intejior  of  the  jLflobe 
bas  thus  l>een  pro<luced  (Knapp').  So  lon^  as  the  ed^ca  of  the  idcer 
are  infiltrated  with  pus  they  maybe  burned  until  the  proc>wsceasi*s. 
But  upon  the  surface  of  a  deep  ulcer  after  one  ^ood  cauterization, 
one  may  be  content  to  apply  sol.  corrosive  sublimate,  1  to  2,500,  or 
1  to  2,<XtO,  or  the  a(iua  chlori  or  lie],  sodre  chlorinatiP  diluted,  1  to  7. 
Such  topical  dn^ssin^,  limited  to  the  ulcer  by  a  sniall  swab,  may 
Iw  repeated  two  or  four  times  daily  and  weaker  solutions  with 
much  ffreaU'r  fre(|uency.  Iodoform  has  undoubted  value.  It  must 
btf  in  extremely  line  powder  and  dusted  upon  the  curnea  twice  daily. 
It  may  be  mixed  with  vaseline.  Aristoi  will  serve  the  same  j>ur- 
pose  and  is  void  of  ohjeotionabU!  smell.  Fyoktanin  lias  failed  to 
justifj'  the  warm  enoommuis  of  8tdUuy.  Known  us  methyl  blue 
and  metliyl  violet  ii  has  been  extensively  tried,  and  while  by  somo 
it  is  much  praised  in  treating:  purulent  conjunctivitis,  phlyctenula, 
ami  corneal  ulcere,  the  weight  of  opinion  is  that  it  is  not  better 

I  than  remedies  already  in  us*;.  It  is  not  poisonous,  is  a  true  anti- 
septic, and  isHSPd  in  sol.  1  to  1.000  (see  CentralblaH  fiir  AugenheU., 
Supplement,  1S02.  pp.  .VU.  .'J05,  etc.)-     Tincture  of  iodine  to  the  ulcer 

is  ranch  praised  by  Chihret. 

Application  of  pui-e  carbolie  acid  by  a  prnlie  is  likewise,  as  I  can 

testify,  effective.     It  nmst  be  acem-ately  used  to  the  infiltrated 

puriform  edgvs  and  spots,  and  the  surface  drenched  with  sol.  boric 

Cd.  etc.  (Or.  E.  Williams). 
In  spite  of  trcatnienl,  sometimes  because  of  extreme  debility,  or 
lause  of  neg-Ject  to  apply  seasonably  for  aid,  suppuration  may 
-end  to  the  interior  of  the  globe.    It  may  take  on  a  chronic  com- 
paratively painless  course  ending  in  shrinking",  or  there  may  be 
eat  swelling  and  cliennwis,  orbital  cellulitis,  exophthalmiLS,  violent 
in  and  constitutional  reaction.     Under  ttie  latter  circumstances, 
e  eyeball  should  be  fi'ccly  opened,  the  lens  evacuated  and  the 
treoiis  allowed  to  escape.     Many  times  have  I  wiped  out  the  cou- 
nts of  the  sclera  with  a  sponyre  {evinceratio  bulhi)  as  I  stated  in 
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1872.*    This  will  not  always  relieve  tho  orbital  inflllriilion,  and  it 
may  be  needful  to  divide  the  deep  part  of  the  sclera  to  give  vent  fco 
the  fluids.    Enucleation  gives  more  complete  relief,  but  it  is  attended 
with  much  blt'eding-,  is  a  severe  and  unwelconic  operation  and 
not  without  risk  to  life  (see  on  Enucleation  of  Eye).     The  ap*  :in< 
condition  of  the  patient  must  be  well  considered  before  reaortii 
to  it.    Eviscoration  will  in  the  end  afford  a  better  stump 
glass  eye,  than  will  he  left  after  enucleation.    In  hospitiil  practii 
enucleation  will  be  more  fi-equentj  because  the  pati<Mits  ai-e 
quickly  enabled  to  return  to  work.    Still  another  mode  of  dealing 
with  suppurntive  panophthalmitis  is  proposed  by  Chibret,'  viz.,  tfl 
make  a  large  incision  in  the  cornea,  to  o[M?n  thu  capsule  and  let  out 
the  lens — the   fluid  pus  escapes;  to  pick  out  with  iris  forceps  all 
thick  and  cohesive  purulent  material;  to  inject  a  solution  of  corro- 
sive siihlimati',1  to2,000,  repeatedly,  until  the  fhtid  returns  i)erfeclly 
clear  and  until  by  picking  and  washing  all  pus  is  removed.   Then  to 
stuff  the  eye  with  absorbent  cotton  smeai-ed  with  iodoform  oint- 
ment and  cocaine;  over  ail  a  compressive  bandage  (a  sterilized 
spoiige  would  be  better  because  less  likely  to  need  removal).     The 
bandage  to  be  changed  once  in  twenty-four  hours,  and  for  two  or 
three  days  the  injections  to  be  repeated.    Ciubret  declares  this  pro- 
ceeding much  superior  to  those  above  described,  and  it  deserves  a 
trial.    If  the  suppurating  eye  is  left  to  itself,  the  case  goes  on  slowly 
and  painfully ;  the  sclera  perforates  in  several  places,  the  discharge 
is  copious  and  olTensive,  the   health  sulTers,  and  after   weeks 
montlis  the  eyo  shrinks  to  a  stump 


NeURO-PaRA LYTIC  KERATITIS. 

By  paralysis  of  the  lifth  nerve  or  of  its  ophthalmic  branch 
the  cornea  and  conjunctiva  lose  sensibiliti'.  In  eonse<|Uence  u 
ation  and  suppuration  of  the  cornea  occur.  It  has  been  proven  both 
experinicntally  and  chnically  that  the  immediate  c^iuse  lies  in  the 
diminution  of  the  impulse  to  winking,  and  the  consetpient  dr\ing  of 
the  surface  of  the  cornea,  the  shedding  of  its  epithelium  and  the 
IMjnetration  of  foreign  particles  and  genus.  If  the  cornea  alon 
have  Ix'Come  an:vsthelic,  as  happens  after  optico-ciliary  neurectomy 
the  sensibility  of  the  conjunctiva  and  the  function  of  the  lids  re- 
main and  no  harm  ensues.  If  total  anaesthesia  of  the  front  of  the 
eye  exist,  and  the  lids  be  kept  closed,  the  cornea  renuiins  intact. 

Formerly  the  cause  of  the  lesion  was  thought  to  be  due  to  im* 


'  ReiK>rt  of  Fourth  International  Contf.,  Ix)ndon.  p.  27,  1878. 
'  Arr!hiv*«»  d'Ophthalmolojfie.  quoted  in  Tlie  American  Joum 


(Alt).  Feb..  1887.  p.  65. 
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piirment  of  trophic  fibres  which  preside  over  tho  nutrition  of  the 
cornea  and  which  accompany  the  sensitive  tibres  of  the  nerve. 
Evtin  now  we  cannot  utterly  refuse  to  admit  such  an  influence,  be- 
cause in  sonic  cases  not  only  lias  the  cornea  become  inflamed,  but 
ulceration  of  the  skin  of  the  forehead  has  occurred  (Hi^giiis).'  The 
process  is  very  slow  and  naturally  painless.  Ocular  tension  is 
usually  slightly  reduced.  The  striking  feature  is  that  severe  con- 
junctival and  corneal  disease  displays  itself,  with  perhaps  copious 
purulent  secretion  and  intillralion,  without  x>aiu  or  photophobia. 
The  disease  is  happily  not  frequent,  but  if  not  understood  is  very 
destructive. 

There  may  have  been  severe  neuralg'ta  preceding  the  anaesthe- 
sia.   The  cause  will  be  some  lesion  of  the  fifth  nerve  or  of  its  first 
^    branch  either  below  or  above  the  ganglion  of  Gasser;  by  an  injury, 
f  a,  tumor,  syphilis,  tubercle,  etc.,  etc.     See  E.  von  Hippel,  Graefe's 
Archie,  XXXV., 2,  S.  217,  who  attributes  the  lesion  to  the  loss  of 

»the  stimulus  which  the  fifth  nerve  supplies,  to  production  of  moisture 
from  conjunctiva  and  lachrymal  gland;  also,  de  Bchweinilz,  Archiv 
fiir  Augenheilkundi',  XXV.,  1,  2,  152.  Gaule  {Centralblatt  filr 
Physiologte,  V.,  1j,  40fl,  and  22,  689)  saw  lesions  of  the  epithelium 
and  of  the  corneal  corpuscles  under  the  microscope  in  fifteen  min- 
utes afU^r  section  of  the  ganglion  of  Gasser;  of  course  the  want  of 
moisture  could  be  contributory  to  such  lesions,  but  not  es.sential 
and  primary.  His  ex[>eriments  are  very  suggestive  and  leave  ua 
KStill  uncertain  as  to  the  true  meaning  of  the  process  (see  p.  161, 
V'^'hcrc  a  lesion  almost  certainly  in  the  pons  caused  mild  neuro-par- 
alytic  keratitis),  bco  Knies,  "Die  Beziehungen  des  Sehorgans," 
etc.,  p.  214,  Wiesbaden,  1892, 

Treatment  consists  primarily  in  protection  of  the  eye.  To  this 
will  be  added  warm  fomentations,  antiseptics,  paracentesis,  iridec- 
tomy, and  other  means  already  mentioned.  I  have  not  used  the 
actual  cautery  in  such  a  case.  The  use  of  vaseline  on  the  cornea 
will  be  sufficient  in  mild  cases,  and  is  always  worth  trying.  A 
_  striking  illustration  of  the  injportanco  of  protection  was  as  follows: 
f  A  man,  aged  66,  had  a  tumor  behind  the  angle  of  the  lower  jaw 
which  had  been  growing  for  more  than  f»0  years.  It  caused  total 
paralysis  of  both  the  seventh  and  the  fifth  nerves  of  the  right  side. 
He  was  unable  to  shut  the  eyelids,  and  the  insensibility  of  the  surface 
affectetl  not  only  the  eye,  but  the  cbei»k,  the  lids,  the  forehead,  the 
caxity  of  the  mouth  and  the  nostril  of  the  right  side.  There  was 
conjunctivitis,  ulceration  of  the  cornea,  and  hypopyum.  Closu»*e  of 
the  lids  by  india-rubber  plaster  bi*ought  some  improvement,  but  to 
make  the  protection  efi"ectivo  the  outer  halves  of  the  upper  and 
lower  lids  were  pared  just  within  the  lashes  and  united  by  sutures. 

'Medical  T/iitettaiid  Giuottc,  tt.,  p.  BoO. 
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After  they  grew  tog-ether  the  dostructivn  process  in  the  cornea  wa 
subdued.    The  patii'iit  diotl  not  lon^  aftflr  froin  erysip<4as.    It  '\a\ 
worth3'  of  remark  thiit  in  spiu*  of  tlie  trigeminal  amesthesia  thore 
was  at  times  severe  pain  in  the  forehead  and  temple  of  the  same 
side. 

Besides  protection  of  the  ey o,  electricity  has  in  some  case.s  seemed  | 
helpful,  Tj\at  is,  by  the  constant  current:  Nieden*  reports  beueflt 
from  hypoilerniic  usu  uf  strychnia  in  two  cases  which  welv  due  ' 
injury  of  tJie  head. 

When  an  acute  attack  has  passed  and  left  an  opacity  of  the  cor- 
nea it  nuLy  become  ne\7essary  to  perform  iridectomy'  for  rest.o ration.^ 
of  vision,  and  bj'  proper  prtnrautions  any  further  trouble  may 
preventwl.  For  a  patient  who  had  paralysis  of  the  fifth  and  scveulh 
and  other  ner\*es  of  the  rig"ht  eye  and  atrophy  of  the  optic  ner\*e  of 
tlie  left,  and  in  whom  acute  kersititis  occuriT'd.  vision  was  partially 
restored  by  iridectomy,  and  was  secured  by  wearing:  a  bandage  at 
night  and  using  vaseline  upon  the  conjunctiva  and  cornea  several  ^ 
times  daily.  In  another  case  for  whom  I  performed  iridectomy  to  fl 
arrest  the  active  process,  the  patient,  aided  me  in  t)ie  operation  and 
felt  no  pain  until  section  of  tho  iris,  which  exhibitetl  its  usual  sensi- 
biUty. 

Kerato-malacia. 

This  wrm  describes  a  rapid  and  destructive  suppuration  of 
cornea,  not  pn^oeded  by  piinilysis  of  the  fifth  nerve,  but  ensuing 
aft(ir  very  debilitatinj^  diseases.  It  occui-s  cluefiy  in  childran  after 
scarlet  fever,  or  exhausting  diarrhoea,  or  typhoid  fever;  in  the 
marasmic;  it  has  been  seen  in  here<Ut.ary  syphilis;  it  has  been  de- 
scribed as  occurring  after  encephalitis.  A  stat<'  of  torpor  and  in- 
sensibility with  imperfect  closure  of  the  lids  invites  the  entrance  of 
for(!ign  bodies  and  of  infectious  germs,  and  thus  practically  puts, 
thexe  cases  under  the  same  catc-.-siory  with  those  described  in  the 
preceding  section.  Adults  may  als*!  be  atT«cti»d,  as  in  cholera  or 
8cun\v,  or  low  fevers,  etc.,  etc.  N^tu rally  there  will  tie  little  or  no 
pain,  and  the  conjunctiva  will  shou*  at  the  outset  but  little  vascu- 
larity. The  conspicuous  symptom  is  the  infiltration  of  the  cornea. 
Tills  may  at  first  be  circumscribed,  and  be  conllned  to  the  inter-pal- 
pebral  opening  and  gradually  enhirge  both  in  surface  and  depth — 
or  ia  some  cises  the  whole  cornea  may  be  rapidly  invnlvwl  and 
1  two  or  three  days  become  a  yellow  slough.  One  eye  alone 
»5  be  involvwl.  Such  a  condition  has  been  observed  in 
ivith  that  form  of  mycotic  conjunctivitis  described  by 
p.«u«i.x«Y>tic^,  which  is  characterised  by  small,  scaly,  glis- 
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trnliig  white  patches  u|>on  Itn  cxpostnl  ocular  surface,  and  which 
are  colonies  of  havilU. 

A  Hitnilar  purulent  desti-uction  of  the  cornea  sometimes  follows 
opftrativi*  wounds,  as  after  cataract  extraction.  Whether  infection 
from  without  will  explain  all  of  those  cases  is  doubtful;  they  occur 
in  spite  of  antiseptic  precautions,  and  anion^  the  very  feeble  and 
the  very  fat. 

Prognosis  is  bad, and  often  death  ensues.  All  that  is  to  be  said 
about  treatment  has  been  pivviously  stated. 


Ulcers  of  thb  Cornea. 

R^jferencc*  has  already  beon  made  to  ulcei'ation  of  the  cornea 
as  an  accompaniment  of  acute  iutlammatlons,  but  we  meet  with  it 
also  as  a  primary  affi.'ction,  and  even  if  it  is  secondary  to  some  other 
disease,  it  often  is  the  subject  of  anxiety  and  attention.     We  may 

kdeal  with  ulcers  as  pro;jrressive  or  stationary  or  n'frivssive.  Their 
position  is  of  importance;  if  within  the  pupillary  region  they  inevi- 
table implicate  vision;  if  near  the  limbus,  they  are  less  liable  to 
damag-e  siyhl,  but  if  they  go  deep  they  may  g'w^  rise  to  danyvrous 

■  cyclitic  inflammation.     Severe  ulcers  are  apt  to  be  attended  with 
iritis. 

A  pros:ressive  ulcer  usually  has  a  grayish  bottom  and  stt?cp  or 
undernjined  wlges;  it  will  cause  pain :  when  stationary  it  is  apt  to 
be  shallow,  eemi-tr'ansparcnt  and  witli  sloping'  ed;^'s  a-ud  not  pain- 
ful; when  healiii;^:  it  is  apt  to  he  vascular  and  there  will  be  vessels 
running  into  it  from  the  adjacent  parts;  it  may  not  be  clear,  but 
color  will  be  a  bluish  white  instead  of  a  dirty  g-i-ay.  There  may  be 
many  minute  ulcers.  Sometimes  a  torpid  facet  remains  for  monttis 
■with  very  little  change.    The  healing  process  always  requires  weeks 

_  or  even  months. 

f       A  progressive  ulcer  may  advance  either  in  depth  or  extent  or 
hoth.    If  it  go  deep  the  posterior  elastic  lamina  always  oirei*s  the 

^most  resistance  and  will  sometimes  bulge  as  a  vesicle  before  it  gives 

Bway.  Perforation  maj'  occur  at  one  point,  or,  rarely,  at  several.  As 
the  aqueous  humor  escapes,  the  ir*is  presents  in  and  adhei-es  to  the 
OfH'ning,  forming  anterior  synechia.  This  attachment  is  generally 
permanent,  and  if  tJie  ulceration  is  large,  when  healing  occurs,  there 
will  be  an  opacity,  a  change  of  curve  in  the  cornea  and  distortiuti  of 
the  pupil,  teucoma  adhwreus.  When  perforation  is  exactly  centi-al 
and  small,  the  lens  falls  against  the  cornea,  proliferation  of  the 
capsular  epithelium  takes  place,  adhesion  continue^i  for  a  time  and 
as  the  normal  state  returns  the  lens  recedes,  leaving  a  white  mai*k 
t  its  anterior  pole  and  sometimes  a  delicate  thread  leading  to  the 
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scar  on  the  cornea  to  denote  the  exudation  which  has  been  thu 
stn'tched  out,  and  perhaps  lias  hecn  broken. 

In  certain,  not  fre<iuent,  cases  where  the  pupillary  LHlg-e  has  heen 
caught  in  a  perforation,  the  hole  is  not  fully  occluded  by  rxud»ttoti 
its  sides  become  lined  by  epithelium,  and  a  permanent  apt^rture  ; 
m^iti^fO' Jiatula c.nni€iK,\\n'on^\\  which  tlma<iueuuscon&lantly  leat 

After  large  perfurations  we  may  Ixave  escape  of  the  lens,  or  per 
haps  of  the  vitreous,  and  the  end  may  be  either  phthisis  bulbi,  or 
staphyloma.  In  most  cases,  whether  the  lens  do  or  do  not  esca[ 
the  iris  prolapses,  and  partial  or  total  staphyloma  ensues. 

An  ulcer  in  some  cases  increases  in  extent  and  not  in  depth; 
inst;ineo  is  the  so-callwl  ulcus  rodens  (Mtioren)  which  begins  at  tha 
mar^^iii  and  ci*eeps  ceutripel^lly  over  the  whole  cornea.     It  ha^ 
grayish  bottom  and  undei-cut  ed^s;   blood-vessels  quickly-  coii 
into  it.     It  makes  st4.'ady  and  rather  slow  pi-o^ress  and  it  obsti-" 
nately  resists  treatment.    Mooren '  describes  four  cases,  in  all  of 
which  the  night  was  lost.    Sattler  has  used  the  galvano-cautery  to 
advanta^tre;  iSchtuidt- Rim  pier  biouj^ht  one  case  throuyli.  by  antirj 
septics..  warm  fomentations,  and  scaritlcation  of  the  vessels.     Ona 
case  under  my  care  was  vainly  treated  by  occlusion  and  other  uiear 
and  Anally  j-ielded  to  Saemisch's  incision.      For  such  cases  (8 
Jany*)  scraping  the  bottom   and  cdg-cs,  the  actual   cautery,  anti 
septic   lotions,  occlusion,  and   perhaps   panicentesis,  will  offer  tb« 
beat  chances  of  success;  these  bein^  aided  by  other  means  to  b« 
presently  mentioned.    Another  kind  of  prof?ressive  ulcer  begins  at] 
the  edge  of  the  cornea  and  ploughs  a  furrow  around  its  periphiTyjl 
often  strangely  transpai'ent.     It  is  called  the  ring  ulcer.     It  occur 
in  the  feeble,  especially  the  old,  and  it  can  make  rapid  havoc  of  the 
eye.    There  will  Ih?  little  pain  and  not  much  hypera?mia,  but  pro-' 
Iftpse  of  the  iris  and  loss  of  the  eye  too  quickly  come  to  pass.    The 
feebleness  of  the  subjecUs  makes  treatmunt  of  little  avail  against  a 
process  which  probably  is  of  infectious  origin,  although  no  investi- 
gations on  this  point  have  yet  come  under  my  notice.     Fortunat<'ly 
Buch  cases  are  not  common,  and  to  them  the  same  rules  of  treat 
nient  will  bi?  proper  as  to  the  preceding.     Sometimes  the  disease 
more  slow  and  then  gives  a  chance  for  treatment. 

In  general  it  may  be  said  that  to  check  a  progressive  ulcer  woj 
must  resort  to  antiseptics:  sol.  sodie  chlorinata*,!  to  7, or  corrosive 
sublimate,  1  to  1,01X),  or  iodoform  in  powder  or  ointment  lO^f,  or  sol, 
nit.  arg.  2^,  with  a  small  line  brush  to  the  bottom  of  the  ulcer.    The 
edges  may  be  scraped  or  touched  with  the  actual  cautery;  all  dead. 


'  Ophth»hnifttris«;ho  Ueobacbtung^n,  1807.  p.  107. 
•Centralblattf.  Augenheilkumle,  June,  IfJM,  p.  162. 
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ttssoe  is  to  be  removed.  We  may  use  pure  carbolic  a-cid  on  the  tip 
of  a  probe  with  a  stoady  aim  a»id  li^ht  touch.  Wc  may  do  pararen- 
tesismoreor  less  free;  iridfctoiny  may  be  suitable  if  iritis  is  already 
established,  but  the  simpler  operation  of  paracentesis,  as  a  rule,  is 
better  at  first.  If  the  ulcer  be  near  the  middle  of  the  cornea  atro- 
pU should  be  iised;  if  it  be  marginal,  sulphate  of  eserine,  gr.  ss.  or 
gr.  L  od  3  i.,  is  to  be  preferred.  Tli«  latter  remedy  somethnes  pro- 
vokes iritic  adhesions  and  should  nnt  Iwi  iised  in  stron;^  solutions. 
One  may  even  use  siilph.  atropia  once  daily  and  sulph.  eserine  twice 
or  three  times  daily  in  certain  cases.  Sol.  cocaine  4*  and  eserine, 
gr.  i.  ad  3  L,  are  to  be  liigrhly  commended.  To  the  above  wc  may 
iild  warm  fomentations  for  penods  of  an  hour  several  times  daily 
aad  a  bandagv. 

It  is  not  intended  that  all  tlie  above  categ'orj'  of  proceedings 
should  be  applied  to  every  case.     Good  judgment  must  select  what 
is  suitable.     When  a  prolapse  of  the  iris  becomes  prominent  para- 
centesis may  be  done.     Pinto  [Ann.  d'Ocutist,  April,  1892,  p.  246) 
makes  the  happy  suggestion  to  treat  the  exposetl  boss  of  prolapsed 
iris  by  first  loosening  it  from  its  attachment  if  needful,  using  a 
.fine  probe  under  the  comeal  edge,  excising  it,  and  then  cover  the 
■wound  with  a  little  graft  of  the  ocular  conjunctiva.    Bandage  both 
eyes  for  three  days.     A  firm  white  sear  eventualh*  ensues  which 
excludes  infection.     He  does  this  during  the  early  period  of  pro- 
ta|}se  and  secures  a  more  speedy  healing  than  when  the  ulcer  is 
left  to  itself. 

The  truatment  of  torpid  and  stationary  ulcers  is  by  stimulation. 
An  old  remedy  is  tr.  opii  diluted  with  water  1  to  ft,  but  tlie  yellow 
oxide  of  mercury  in  vaseline,  gv.  ij.  or  gr.  x.  ad  3  i.,  well  rubbed  in 
once  daily  or  every  second  day,  is  to  be  commended.  Sometimes 
toucbing  the  congested  palpebi*al  conjunctiva  with  nitrate  of  sil- 
■"ver  solution,  gr.  v.  ad  3  i.,  or  a  solution  of  tannin  in  glycerin,  gr.  x. 
ad  3  i.,  is  to  be  preferred.  For  these  cases  when  very  chronic  one 
may  have  to  employ  a  variety  of  colly ria,  while  the  most  injportaub 
I  factor  is  time  (tinctura  iempoHa .'). 

Keratitis  Postica.— Uvkitis  Anterior. 

Inflammation  of  the  deep  layer  of  the  cornea  (sometimes  called 
the  uveal  layer)  is  produced  by  inflammation  of  the  choroid,  ciliary 
body,  and  iris.  Two  forms  may  be  referred  to.  One  which  is 
common  exhibits  numerous  minute  dots  on  the  posterior  surface 
and  chiefly  on  the  lower  half  of  the  cornea.  These  dots  arc  in  part 
precipitations  from  the  aqueous  and  in  part  proliferations  of  the 
endothelium.  The  disease  is  primarily  a  serous  iritis  or  cyclitia 
and  was  formerly  called  by  the  inelegant  name  of  Dcscemitis. 


DISEASES  OF  THE  EYE. 

There  will  bo  faint  circum-corneal  injection,  discoloration  oT Si 
iris,  probably  adhesions  of  the  pupil  and  slight  turbidity  qIUk| 
aqueous  fluid  (see  Fig.  145). 

Anothi^r  lesion  of  the  cornea  appears  during  or  after  cycbUs « ] 
a  brownish  spot  on  its  centre  and  ni  its  substance,  which  umler  i  J 
low  magnifying  power  is  i-esohod  into  a  cluster  of  molccults,  U| 
stays  for  some  weeks  or  months  nnd  nniy  not  wholly  « 
The  treatment  will  be  included  in  that  of  the  orij^imil  dis' 
the  addition  of  hot  fomentations.  The  conditions  now  alluiivd  lo] 
will  be  aj^ain  mentioned  under  the  head  of  serous  iritis.  ^' 
in  fact,  a  diseiise  in  which  the  corneal  nianjfestatiun  us  sub- 
a  larger  process.  But  of  these  post-conieal  opacities,  which  ba^Ystj 
ways  excited  much  curiosity,  we  have  late  in  vcstifirations  by  Fontaa, 
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whoexamined  two  eyeballsthus  affected.  The  more  valuable  case  had 
traumatic  irido-ryclitis.  The  membrane  of  Ocscemet  was  norinaW- 
its  epithelium  was  not  prolifoi*ated,  but  the  new  deposits  were  heaped 
upon  them  in  little  hillocks,  and  consisted  of  cells,  some  of  which  went 
young-  and  active,  others  crenated  and  deformed.  They  wot 
re^Ttirded  as  mig:rated  and  altered  lymph  corpuscles,  and  between 
tUem  were  granular  particles  supposed  to  be  cement.  Similar  c 
existed  on  the  iris  and  on  the  anterior  capsule,  and  in  the  ant^TUi 
chamber  was  coagulated  fibrin,  which  near  the  iris  became  Uhril- 
lated.  In  the  iris  and  the  canal  of  Petit  *  was  fibrinous  exudate 
and  the  ciliary  body  was  similarly  infiltrated  and  was  atruphii 
The  deep  part  of  the  choroid  as  well  as  the  retina  and  optic  nerri 
had  sulfered  a  degree  of  atrophy,  and  the  arteria  centralis  trw 
blocked  by  a  clot.  The  corneal  lesion  evidently  was  only  ao  J 
outlying  indication  of  a  deeper  lesion  and  not  a  disease  per  4^1 
Wlieth*T  all  cases  of  keratitis  punctata  may  be  so  regarded  remains  ~ 
to  be  learned.     Further  discussion  will  be  found  in  pp.442,  4m>. 

To  the  pathological  conditions  of  the  cornea  already  descnlii 
various  phases  of  disease  might  be  added  which  are  rare,  or  wliich' 
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ation  did  not  take  place  over  the  lines  of  infiltration.    He  believed 
them  to  be  mycotic,  but  was  not  able  to  pi-ove  It.     See  case  quotedfl 
on  page  3riS  (see  F\g.  133). 

C.  In  old  cases  of  fjlaucoma  and  similar  forms  of  dc^nerative 
disease  of  the  j^lobe,  a  chronic  intlammution  attacks  the  cornea  alonp 
the  line  of  the  lid  opening.  Opacity  begins  at  each  side  within  a. 
millimetre  of  the  limbus,  as  minute  specks  u'hich  itiultipl^*  and 
finally  after  long  duration  compose  a  band  or  zone  across  the  struc- 
ture from  two  to  four  millimetres  wide.  It  sometimes  haiJi>er 
that;  besides  minute  yellow  dots  which  are  common,  calcareou 
specks  and  scales  appear  Avithin  the  stripe  and  may  even  comi 
a  continuous  film.  Of  this  quality  aro  certain  cases  described  by' 
Nettleship  '  in  which  the  eye  had  not  lost  vision  and  for  which  iri- 
dectomy was  available  after  removing  the  scales.  Such  strif 
running  horizontally  across  the  cornea  were  described  by  Graef^ 
as  accompaniments  of  glaucoma  and  irido-choroiditis,  but  there  ar 
evidently  varieties  in  their  quality  and  relationships.  I  have  seen 
this  band  well  marked  in  an  eye  lost  by  sympathetic  ophthalmia.' 
1  did  iridectomy  and  the  whole  vitreous  was  found  fluid  and  escaped. 
The  cases  rarely  admit  of  beneHt  by  any  method. 

D.  Sclerosis  of  the  cornea,  is  a  dense  yellowish  opacit3'  of  its 
substance  which  follows  upon  some  chronic  alfections  and  looks  like 
atheromatous  patches  of  the  arteries.     It  ensues  on  prolonged  ani^H 
profound  disease  of  the  inner  structures  and  may  involve  its  en-^V 
tirety.    We  also  meet  a  gray  opacity  coming  down  from  the  lim- 
bus affecting  both  the  epithelium  "and  parenchytna,  and  showing  a 
few  ves.sels  in  its  midst;  unattended  by   injection   of  the  ciliary 
vessels  or  photophobia  or  pain — very  slowly  progressive  and  ro^| 
bcllious  to  remedies.     It  behaves  like  a  sclerosis,  but  doubtless  is  a 
kind  of  inflammation,  in  default  of  any  accurate  knowledge  of  itft^ 
true  natui*e. 

E.  Anus  senilis,  or  gerontoxmi,  appeal's  as  a  grayish-white lin^ 
at  about  one  millimel re  from  the  limbus;  begins  usually  above; 
may  encircle  the  whole  cornea;  it  occurs  chiefly  and  fivquently  after 
middle  life,  but  sometimes  appears  before  this  period.     It  consist 
of  fatty  degeneration  of  the  celhiles  and  flbrillas  and  has  no  specia 
importance.     It«  presence  does  not  contj-a-indicate  operations. 

In  addition  to  the  above-mentioned  conditions  reference  may  be^ 
made  to  p.  36t»,  where  several  forms  of  herpotiform  disease  are 
alluded  to,  and  besides  these  we  have  other  lesions.  One  of  them, 
called  by  Stellwag  nummular  keratitis,  is  referred  to  la  Centt'al' 
blatt  fiir  Augenheilkunrle,  Dec,  1S90,  p.  362.  I  have  seen  an 
instance  of  it,  and  it  has  affinities  with  the  Interstitial  forms  oflH 
keratitis.  ^B 
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SEQUELiE  OF  KERATITIS. 
"We  shall   consider  opacity^  fjttula,  and   staphyloma  of  the 

Opacity. 

The  attempt  has  been  made  to  classify  opacities  according  to 
*^ticir  density,  by  the  names  nubecula,  macula,  leuconia.  albiijtfo,  etc., 
^Ut  the  terms  have  no  exact  value.     It  is  of  great  importance  to 
"fecognize  how  great  is  tho  disturbance  of  vision  which  almost  invis- 
ible opacity  wiH  cause,  if  it  overspread  much  of  the  pupiL    This  is 
often  brought  to  view  among  patients  with  strabismus.    To  discover 
a  rery  faint  opacity  one  must  use  oblitfue  itlumination  in  a  dark 
room  or  examine  with  the  ophthalmoscope  and  feeble  light.    A 
plane  miiTor  having  behind  it  a  convex  glass  of  three  inches  focus 
will  do  the  best  service.    One  nmy  also  reali/e  the  iujurj'  to  vision 
on  attempting  to  see  the  fundus  by  the  upright  image  through  a 
small   pupil.     Distant  vision   is   always   more  disturbed    by  faint 
opacities  than  near  vision.    An  object  will  be  hold  at  short  range 
and  no  complaint  may  be  made,  but  no  glass  will  greatly  improve 
distant  si^'ht.    Sometimes  a  cylinder  may  be  helpful,  bircause  of 
stigmatism,  and  it  frequently  is  of  a  mixed  variety,  but  much  im- 
provement is  not  often  obtained.    The  use  of  a  stenopaic  sUt  (Don- 
P -'"'")  is  seldom  accepted,  Iwcause  the  field  of  \ision  is  so  greatly 
iced.    A  well  defined   opacity  partially  covering   the  pupil   is 
h  less  damaging  to  vision  even  if  dense,  than  a  faint  haze  with 
y  etlges. 
Tic  cure  of  opacities  depends  on  their  density  and  their  extent. 
The  moiv  recent,  the  more  likely  are  they  to  improve.    80  long  a« 

I  blood-vessels  remam  in  their  vicinity  the  improvement  will  continue. 
DThe  restorative  action  will  go  on  for  months,  and  naturally  with 
rnoro  energy  in  young  than  in  old  subjects.    Treatment,  consists  in 
ptiiuulating  applications,  or, in  popular  speech, in  using"  something 
|o  cut  the  film.**    The  most  serviceable  arc,  very  finely  powdered 
I     calomel  dusted  daily  into  the  eye  and  which  is  especially  suited  to 
I     children.    Ointment  of  the  yellow  oxide  of  mercur>-,  gr.  ij.  vcl  x.  ad 
^m  5  i.,  to  be  used  every  night,  or  once  in  two  or  three  nights,  a^rording 
^to  susceptibility;   astringent  drops  in  various  strengths,  viz., sul- 
phate of  ziuc.  alum,  sulphate  of  cadmium  (not  nitnUe  of  silver  be- 
cause prolonged  use  stains  the  conjunctiva);  tannin  in  glycerin, 
13  ss.  ad  ?  i.;  tr.  opii.  diluted,  1  to  10;  sol.  iodide  potass.,  1  to  3  or 
1   to  2;  common  salt,  I  to  5  or  20;  hot  fomentations;  powdered 
ftugar,  molasses,  etc.     None  have  anv  speciiic  value,  and  one  may 
r~-~- — 
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will  be  extreme  variety  in  this  regaixl.    The  object  is  to  irritate  an' 
cause  liyiicra^mia,  not  to  last  longer  than  a  patient  can  tolerat 
It  may  be  assumed  that  opacity  will  y:row  fainter  for  at  least 
year  and  sometimes  longer.     In  some  extreme  cases  of  panni 
with  very  torpid  cornea  the  crystal  of  sulphate  of  copper  may 
applied  to  its  surface. 

When  no  further  absorption  is  possible  and  a  dense  opacity 
ists^lwo  proceeding:s  i-emain^  and  thoy  are  often  combinwi.  viz.,irf5 
dectoniy  and  l.attooing.     Ai\  artilicial  pupil  should, as  a  rule,  nevi-r 
be  made  durinj^  the  recent  stage  of  an  opacity  unless  very  denst? 
and  extensive.     Its  effect  is  to  promote  transparency  of  the  cornea, 
and  the  vision  is  damaged  by  the  enlargement  of  the  pupil.    When, 
however,  the  pupil  is  covurod  or  the  iris  Ls  prolapsed  and  a  margi^H 
nal  part  of  the  cornea  is  more  or  less  clear,  an  iridectomy  will  be^^ 
in   place.     Sonietimes  a  lars'e  piece   of  iris  should  be  excised,  as 
whon  considerable  cloudiness  covers  the  part  of  the  cornea  where 
the  upenutg-  in  the  iris  must  be  made;  at  other  times  a  small 
must  be  made  in  case  the  coniea  at  the  sit*'  to  be  chost^n  is 
tivcly  or  really  clear.     It  is  oftun  dilTlcult  to  do  tlie  operation  when 
theiv  is  anterior  synechia  or  partial  staphyloma.    With  a  shallow 
anterior  chamber  a  narrow  Graefe's  knife  should  be  chosen  a 
cut  at  a  tangent  to  the  e<lg:o  of  the  cornea.    A  narrow  iris  knifi 
will  serve  the  pur|>ose  in  most  cases.     In  some  instances  of  centr 
opacity  with  free  pupil,  incision  of  the  sphincter  iridis  by  Weckc 
scissors  (pince  ciseaux),  or  by  a  flnescissoi-s  invented  by  Mr.  Cart' 
may  be  possihle  and  sulTleient.     To  make  a  small  pupil  the  come; 
wound  must  he  small,  it  must  not  be  very  oblique,  else  the  intern 
wound  will  not  lie  at  the  desired  point,  and  a  TxTrell's  blunt  hook 
better  suited  to  the  removal  of  a  small  piece  of  iris  than  fureef 
The  shank  of  the  hook  iimsl  he  soft  to  permit  bending*  at  any  ang! 
Oood  judgment  and  considei-able  technical  skill  31*6  often  requi 
in  dealing  with  the  cases  we  are  now  considering.     The  spot  at 
which  a  pupil  is  to  be  placed  is  fi-equently  not  a  matt<»r  of  discre- 
tion, because  there  may  be  only  one  chiaj'  region      If,  however, 
choice  is  possible,  the  lower  segment  of  the  cornea  is  to  be  rjrefe: 
to  the  upper;  downward  and  inward,  or  downwanl  and  outwa 
arc  the  best  localities.     If  there  be  only  one  available  eye  and  t 
upper  part  of  the  conura  must  be  chosen  for  the  pupil,  a  free  di 
sion  of  the  superior  rectus  muscle  will  both  turn  the  globe  so 
dpgi-ees  down  and  help  the  lifting  of  the  upper  lid   by  ecwir-dina 
action  so  as  to  bring  the  pupil  to  bear  for  vision.    This  must  n 
of  course  >>e  done,  if  the  other  eye  have  gootl  vision  or  if  there 
any  attemj)t  at  binocular  vision- 

The  degree  of  sight  gained  by  an  artificial  pupil  is  rarely  go 
The  cur^-e  of  the  corneal  margin  is  always  irregular^  it  is  usuall; 
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made  more  so  \fy  the  attending-  inflammation — we  often  must  doal 
with  a  hazy  structure,  and  it  happens  sometimes  that  the  Irns  is 
partially  or  perhaps  wholly  opaque.     It  is  not  often  that  a  patient 
is  enabled  to  read  except  at  a  very  short  distance.    But  the  abihty 
to^  about  aloue,  to  see  large  objects,  and  emancipation  from  ab- 
solute bhndness  or  helplessness  is  a  great  boon.    The  enlargement 
of  till*  field  on  the  side  which  otherwise  would  be  blind  is  ample 
justification  of  the  openition.     It  may  be  remarkeil  that  because  in 
ODC  eye  the  pupil  is  central  and  in  the  other  it  may  be  at  the  mar- 
gin of  the  cornea,  this  condition  docs  not  involve  diplopia.     Patients 
"lU  seldom  use  two  such  eyes  in  combination,  because  they  dilTer 
^Teatly  in  acuity,  but  if  diplopia  occur  it  is  due  to  want  of 
pro|>er  direction  of  the  eyes,  not  to  the  optical  disagree- 
mont. 

Very  dense  opacities  which  are  a  blemish  both  to  sig'ht 

and  to  personal  appearance  may  be  tattooed  with  India 

ink,  as  was  suggested  by  Weckcr.     Some  improvement  of 

ft  vision  is  ^ined  by  doing  it  where  an  artificial  pupil  has 

■  been  made,  because  the  (luantit^-  of  dilTused  light  entering 

B  the  eyes  is  reduced.     The  most  favorable  conditions  are 

when  the  cornea  is  normally  or  abnormally  thick. 

The  ink  will  not  Imlge  in  a  thin  and  staphylomatous  cor- 
nea, and  in  sueli  cases  the  operation  sometimes  sets  up  dis- 
agreeable reaction.  Recent  cases  must,  of  coui-se,  be 
avoided.  Sometimes  the  pig-ment  is  introduced  into  the  trans 
parent  cornea  to  diminish  the  injurious  infl»*'nce  of  a  larijre 

•  iridectomy  upon  vision;  it  acts  as  a  kind  of  diaphragtii. 
The  fine  (and  expensive)  quality  of  ink  is  to  be  used.  The  end 
of  the  stick  should  be  .soaked  for  an  hour  in  water  to  make  it  pasty, 
and  a  bit  of  the  paste  equal  to  the  size  of  the  spot  to  be  colored 
placed  ui)on  the  cocainized  cornea.  Perfect  ana>sthesia  can  be  pro- 
cured by  using  a  45*  solution  of  muriate  of  cocaine,  two  or  three 
times.  Fixation  of  Ihe  >rlobe  by  forceps  which  liave  no  teeth,  or 
"whose  tips  are  made  of  toi'toise  shell,  avoids  wountling  llie  (tonjunc- 
tiva  (although  not  the  possibility  of  tearing  it),  and  the  consequent 

I  chance  of  staining  it  by  overflow  of  the  pigment.  Numerous  and 
rather  forcible  pricks  with  a  bundle  of  needles  drivi'u  obliquely  in 
various  directions  will  force  the  ink  under  the  epithelium,  and  if  it 
be  thick  enough  one  sitting  may  suffice  (see  Fig.  147).  If  needful 
the  procetnling  may  be  n^peated.  In  some  cases,  especially  if  the 
cornea  is  tliin  and  va.scular,  the  pigment  is  absorbed  and  disap- 
pears in  a  year  or  a  few  months.  It  has  been  found  in  remote 
parts  of  the  cornea,  whither  it  had  been  carried  bj-  the  wandering 

Ict^Us.  On  the  other  hand,  I  have  recently  seen  a  patient  in  whose 
eye  the  blackened  spot  remains  eight  years  since  I  made  it.    These 
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deposits  have  not  been  known  to  cause  any  iiTitation,  althoug-h,  as 
statwl,  the  operation  soinutinies  causes  reaction.  A  seines  of  needles 
aiTanged  side  by  side  is  preferable  to  a  sing:le  grooved  needle-  It 
occurs  to  me  that  a  case  of  sympathetic  ophthalmia  after  tattooing 
has  been  reported. 

A  calcai'eous  deposit  sometimes  forms  upon  the  exposed  part 
of  the  cornea  in  eyes  degenerated  after  iridoclioroiditis,  after  inju- 
ries, as  well  as  upon  staphylomatous  comcai;  the  tissue  may  other- 
wise be  clear.  The  deposit  occurs  beneath  the  epithelumi  m  irregu- 
lar specks  and  lines  and  slowly  increases  during  years.  It  causes 
no  irritation  until  it  attains  considerable  size  and  causes  erosion  of 
the  epitheliutn ;  then  it  acts  as  a  foreig-n  body  and  should  be  scraped 
away  under  tliu  inHuence  of  cocaine. 


Fistula  of  the  Cornea. 

If  perforation  take  place  so  that  the  pupillary  edge  of  the  iris  is 
L5»iight  in  the  hole,  it  Hometimos  happens  that  occlusion  does  not 
r,  but  the  canal  becomes  lined  by  epithelium  and  remains  per- 
manent. A  leakage  of  a4iueous  goes  on,  the  eyeball  becomes  soft 
and  iiTitable.  Usually  this  happens  after  severe  and  extensive 
ulcerations.  The  point  of  perforation  is  denoted  by  a  black  s[>ot,  at 
which  a  little  of  thi*  ins  may  be  seen  and  the  cornea  will  l>e  very 
thin.  The  accompanying  conditions  may  be  various;  I  have  known 
an  instance  in  which  a  llstula  remained  for  seven  and  a  half  years 
and  resisted  all  treatment.  The  whole  cornea  was  opaque  and 
iridectomy  was  impossible.  Several  attacks  of  inflammation  oc- 
curred and  I  performed  enucleation. 

Treatment. — The  attempt  should  be  made  in  recent  cases,  to 
cause  adhesive  inflammation  by  touching  the  fistula  with  the 
actual  cautcrj',  using  a  fine  point,  or  with  a  sharp  point  of  nitrate 
of  silver.  The  hitter  will  cause  more  reaction  than  the  former.  If, 
after  fair  trial  this  method  fail,  an  iridectomy  will  generally  suc- 
ceed. Besides  the  surgical  measures,  rigorous  occlusion  by  a  band- 
age should  be  enforced  and  sometimes  this  alone  will  sufllce.  Pinto, 
Ann.  d'Oculist.,  April,  1892,  p.  249,  suggests  transplantation  of  a 
conjunr-tival  graft  after  loosening  the  iris  from  the  cornea  (see  p. 
407K     In  very  U'w  inst^irices  will    removal  of  the  eye  be  demanded. 

5 It  should  not  be  practised  if  any  useTuI  sight  can  be  secured. 
Staphyloma  CornejE. 
This  deformity  is  a  usual  outcome  of  extensive  ulceration,  and  is 
explained  by  the;  pressure  of  the  intraocular  contents  upon  the 
fresh  reparative  material  befoi-e  it  has  gained  strength  for  proper 
resisUmce.  For  a  period  lasting  sometimes  for  weeks,  while  the 
neoplastic  structures  are  young,  they  have  a  certain  transluc^^ncy 
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■which  drludps  the  patient  into  supposing  that  useful  sight  will  re- 
main, and  the  inexperienced  physician  may  share  the  same  belief; 
but  ^raduaUy,  as  the  tissues  gain  thickness,  discernment  of  objects 
becomes  mmti  vague,  and  Anally  . 

nothing-  but  i^uantiUitivu  pei-cep-  y^  -■-'^ 

tion  remains.  The  new  mem- 
brane, whicli  takes  the  pUicc  of 
tho  destroyed  cornea,  as  it  bulges 
forward  acquires  more  resistln^^ 
power,  and  finally  an  iri-e^tilai- 
conicai  or  rounded  prominence  of 
more  or  less  opaque  hue  remains, 
which  constitutes  a  corneal  sta- 
phyloma. In  some  cases,  where 
the  whole  cornea  melts  away,  the 
transpaivnt  lens  with  undamaged 
capsule  presents  itself,  and  per- 
suades the  patient  that  the  sad 
prognosis  which  had  been  given  cannot  be  tnie;  but  a  veil  of 
opaque  tissue  slowly  forms  which  shuts  off  sight. 

The  term  staphyloma  simplj^  signifies  a  bulging,  and  we  may 
have  a  great  variety  of  forms.  The  shai>e  may  be  conical  with  its 
apex  central  or  lateral;  it  may  be  globular,  it  may  have  a  lobu- 
lated  surface  (likened  to  a  bunch  of  grapes);  it  may  be  limited  to 
the  cornea  or  involve  the  ciliary  region,  or  be  accompanied  by  dis- 
tention of  the  whole  globe  (see  Figs.  148,  141>).  It  may  be  densely 
white  01*  bluish,  and  traversed  by  large  vessels:  it  may  he  thin  and 
dark  colored.     The  iris  is  commonly  adherent  to  and  incorporated 
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with  the  cicatrix.  The  lens  is  generally  opaque  or  may  have 
escaped,  or  have  been  wholly  or  partially  absorbed.  The  deeper 
structures  may  have  undergone  morbid  changes;  but  often  per- 
ception of  light  remains. 

The  tension  is  usually  in  excess,  but  the  yielding  of  the  tissues 
commonly  averts  serious  glaucomatous  symptoms.  But  in  Fig. 
150  the  optic  nerve   is  deeply  cupped   and   the  retina  detached. 
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Complications,  however,  arise,  in  case,  as  is  not  infrequent,  acute 
inflaiumation  occurs.  Then  there  will  be  intense  injection  and 
extreme  pain,  and  serous  efTusion  in  the  lids  and  other  tissues. 
Suppui'aliun  and  ulceration  may  attack  a  corneal  staphyloma. 
The  outffi*owth  may  be  so  great  as  to  push  the  lids  far  forward, 
anfl  it  may  become  impossible  to  close  them  during  sleep.  It  is 
noteworthy  how  the  upper  )id  adapts  itself  to  an  advancing 
sUiphyloma  and  succeeds  in  protectin*^  it.  On  the  summit  of  a 
staphyloma  calcai^uus  deposits  sometimes  form  and  cause  extreme 
irritation.  We  mt^t  the  deformity  oftenest  as  the  result  of  oph- 
thalmia neonatorum,  or  small-pox  or  gronon'hceal  conjunctivitis. 

Treatment. — With  a  larg^  pi^rforation,  if  staphyloma  threatens 
and  considerable  clear  cornea  remains,  we  may  retard  or  reduce  its 
growth  by  a  broad  iridectomy.  This  will  lie  feasible  when  there  is 
no  considerable  conjunctival  secretion.  If  during  the  acute  stage 
of  an  intlaiiimatton  the  whole  cornea  has  been  swept  away  and  the 
lens  lies  exposed  to  view,  it  will  be  well  to  open  the  capsule  and 
permit  its  escape,  thereby  promoting  a  tendency  to  collapse  of  the 
eye,  rather  than  to  the  fonnatioii  of  staphyloma, 

Durinjr  the  formative  st;ip*  of  a  staphyloma  repeated  puncture, 
especially  while  tlie  cicatrix  is  thm,  will  check  or  prevent  its  fn*«wth. 

When  a  staphyloma  has  been  fully  established,  it  is  often  need- 
less to  do  anything  with  it,  especially  if  the  subject  be  very  young 
and  if  it  be  practically  stationary  in  size,  and  not  larg-e,  WHien  be- 
cause of  its  size  or  for  any  reason  improvement  is  desired,  we  inay  in 
some  cases  perform  iridectomy  provided  the  cornea  is  alone  involved 
and  is  in  part  tninsparent  (see  Fiy:.  Uri).  Care  must  be  taken  not  ^ 
to  confound  with  these  cases  those  in  w^hich  the  projection  may  be] 
semi-ti-ansparent  and  larg-e,  including'  the  ivholo  ajiterior  part  of 
the  globe,  and  which  are  sometimes  called  by  the  name  of  inegal- 
ophthalmus.  They  are  often  instances  of  intra-uterine  irido-cycli- 
tisand  therefore  congenital.  The  same  pathological  process  may 
be  added  in  the  ortlinary  development  of  st.;iphyloma  and  issue  in  a  I 
similar  enlargement.  For  such  conditions  a  succession  of  iiidec- 
tomies  may  accomplish  reduction.  Sclerotomy  is  sometimes  prac- 
tised, and  m  one  or  two  instances  I  have  clTect*?d  the  desired  result 
by  entii-e  avulsion  of  the  iris.  Reference  will  be  made  to  this  niat-J 
ter  in  the  chapter  on  iritis. 

When  complete  and  obtrusive,  the  purpose  of  treatment  is  to  re- 1 
duce  its  size,  and  make  possible  the  wearing  an  artificial  eye.  In 
some  instances,  wheiv  no  visual  impn)vement  is  ex(x;cted,  it  is  bet- 
tor to  attempt  iridectomy  rather  than  to  remove  any  portion  of 
the  cicatrix.  There  may  be  only  a  bluish  semi-transparent  corneal 
margin,  through  which  the  ati-ophied  iris  is  visible.  A  narmw 
Graefe's  knife,  supplemented  by  sharp-pointed  scissors  curved  on 
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the  flat,  will  make  an  adequate  marginal  wound  and  shreds  of  iris 
way  be  torn  out.  Thoro  is  danger  of  loss  of  vitn»ous,  but  by  great 
care  a  n»sult  may  bo  obtained  which  will  avoid  the  risks  of  an  ex- 
cision operation.  The  proceeding  amounts  simply  to  sclerotomy, 
and  the  abatement  in  size  is  gained  by  the  procurement  of  a  thin 
Altmtioii  cicatrix.     Such  a  proceeding  admits  of  rt-petition. 

For  many  cases  we  are  obliged  to  choose  between  excision  of 
the  staphyloma  and  removal  of  the  globe.  In  favor  of  the  former 
is  the  much  better  stump  on  which  to  rest  a  glass  eye;  and  a  care- 
f^il  regiird  to  personal  Hppearance  is  extremely  important.  It  often 
has  great  infiuence  in  the  procurement  of  employment,  especially 
among  clerks,  seamstres.<M?s.  etc.  In  children  enucleation  must,  if 
possible,  be  avoided,  b»»cause  the  soft  ti.ssues  of  the  orbit  may  not 
keep  up  a  proper  development  during  the  child's  groHl^h.  When  all 
proper  allowance  is  made  for  these  considerations,  in  a  certain 
number  of  cases  enucleation  will  be  practist^d.  This  will  be  done 
when  there?  is  a  tendency  to  attacks  of  inflammation,  when  there  may 
be  iiiitation  of  the  other  eye  more  or  less  sympathetic  in  character, 
and  this  maybe  snp<*rficial, i.e., conjunctival, or  more  deeply  seated. 
I  liave  known  myopic  pei-sons  for  whom  enucleation  of  a  stapiiylo- 
matous  globe  was  the  only  suitable  proceeding,  because  no  risks 
could  be  taken  of  the  integrity  of  the  remaining  eye.  This  prin- 
ciple applies  of  course  to  all  persons,  and  if  there  be  reason  to  ap- 
prehend sympathetic  trouble  of  a  good  eye,  the  diseased  eye  must 
be  removed  in  ioto.  It  also  happens  that  patients  cannot  afford 
the  longer  time  and  greater  attention  required  for  the  healing  pro- 
cess after  partial  n?moval.  To  them  a  better  appearance  maybe 
less  important  than  quick  recoverv  and  absolute  immunity  from 
future  risk  or  annoyance. 

Partial  removal  is  done  in  various  ways  according  to  the  shape 
and  size  of  the  stajihylomn.  If  very  thick  and  conical  the  ai>ex 
may  be  sliced  off,  the  lens  evacuated,  the  parts  thoroughly  cleansed 
with  sol.  corrosive  sublimate,  1  to  5,000,  and  the  eye  closed  with  a 
bandage  and  absorbent  cotton.  Keep  the  latter  moist  with  sol. 
corrosive  sublimate,  I  to  3,000.  The  wound  will  slowly  cicatrize  and 
there  may  be  no  un])leasant  reaction. 

If  the  mass  is  moi-e  globular  a  sector  m.iy  be  excised  like  a 
quarter  of  an  orange,  by  transfixing  with  a  Graefe's  knife  and 
completing  the  removal  with  scissoi's;  then  draw  the  edges  to- 
gether with  from  one  to  three  fine  hinck-silk  stitchi-s.  When  the  in- 
cisions and  punctures  do  not  go  beyond  the  limhus  this  proceeding 
is  entirely  safe.  For  greater  secunty  the  base  of  the  staphyloma 
may  be  transfixed  by  one  or  two  common  discission  needles  which 
8*.'r\-e  to  prevent  loss  of  vitreous  and  to  handle  the  globe.  The 
Incisions  in  the  cornea  may  be  vertical  {see  Fig.  l.'il). 
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When  we  hax'e  a  Jargrer  distention  to 
cihary  re^on,  a  more  serious  method  hj 
M'ound  oiMjning  the  ej'eball  is  liable  to  be 
hemorrhage,  because  all  the  tissues  have 
inflammation  may  roUow;  fn-c  tossof  vitre< 
vent  it  Mr.  Critchett  proposed  to  ]>ass  Hire* 
the  g:lobe  1>ehind  tlie  jHiint  wliere  abscisic 
then  remove  the  staphyloma.  The  ihrea 
then  be  drawn  througrh,  and  the  eye  may  t 
contents  or  mucli  risk  of  bleeding.  The  s 
ciliary  region,  which  is  objectionable  both 
immediate  inflamniation  and  also  to  posst 
in  the  future.  To  avoid  this  risk  Dr.  Kn 
tiva  away  from  the  base  of  the  st-aphj 
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This  experience  took  place  when  antisept 
use,  and  I  can  well  believe  that  at  the  pr 
results  may  be  the  rule.  I  should  rigid 
from  contamination  with  g^rms,  by  irrig 
sublimate  both  during  the  operation  and  1 
Ing,  which  would  be  ten  to  flfteen  days. 

R4'tention  of  the  \itpeous  is  aiml^d  at  : 
as  a  means  of  avoiding"  inlra-o<MiIar  hemor 
the  globe  may  tw  so  tliin  in  cases  of  very 
one  may  better  excise  the  anterior  half  c 
contents,  and  waiting-  until  all  bleeding:  ce 
to  di-aw  together  the  edges  of  the  selera 
bandage  and  soak  continuously  with  sol. 
all  tlie  above  op*'rations,  if  the  eye  is  exte 
prudent  to  use  ethi-r  or  ehloi*oform  i-athei 
quietness  of  the  patient. 

Mr.Miili'Hproposes  to  put  a  hollow  gla 
an  urtineial  vitreous,  inside  the  sclera  afte 
moved,  and  let  this  remain.  He  claims  a 
£flass  oye.  Tlie  healing  rec|uires  some  wee 
be  deacribod  in  greater  duLail  hereafter  (se 
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CoKNEA  CoNiCA,  Staphyloma  Pei<lucii)CU, 

tie  cornea  sonietimes  changes  its  curve  to  such  a  degree  as  to 
iouie  visibly  deformed  yet  transparent.    This  process  is  not  in- 
"Kitorj',  but  soums  to  depend  upon  atrophy  of  the  substance. 
ijie  the  conspicuously  conical  condition  wiis  the  first  to  be  no- 
ed  the  disease  is  known  by  this  name.    The  shape  may  be  more 
»r   less  friobular  or  of  some  irrepular  type,  and  if  conical  the  apex 
irtuy  be  central  or  is  more  usually  below  tlie  centre  of  tlie  cornea 
cause  influenced  by  the  pressure  of  the  Iiorder  of  the  upper  lid. 
ae  disease  belong  chiefly  to  the  juvenile  period  of  life,  /.«-,  be- 
^vcon  ten  and  twenty-five,  altliough  it  may  be  set  up  nmch  later. 
It projri'«!8ses  slowly  duiiuj?  several  years,  seldom  rapidly;  it  ordi- 
narily comes  to  a  stand,  yet  progrt-ssive  cases  are  seen  in  which  an 
extreme  eloni;;:atiou  takes  place.    Such  are  fi^^ui-eU  by  Von  Ammon 
and  Dahymple  and  others.     Rupture  has  been  reported,  but  this  is 
excessively  rare.     At  its  begriniiing'  and  during-  its  progrreiss  there 
rill  be  pain  and  marked  symptoms  of  asthenopia.    Distant  vision 
will  prow  bad,  objects  will  have  to  be  broupht  close  to  the  eye,  and 
if  the  attempt  is  made  to  correct  tlie  near-si^'htedness  by  ordinary 
glasses  theif!  will  be  Uttle  or  no  success.    All  such  glasses  cause 
pain,  and  if  they  iuipi*ove  sig-lit  do  not  bring:  it  up  to  standaixl. 

Diagnosis. — For  pronounced  cases  recog-nition  is  easy  because 
there  is  a  peculiar  brilliancy  in  the  reflex  from  the  cornea  and  the 
'oriM  may  be  conspicuous  whether  viewed  in  face  or  in  profile.    Seen 
^(^'u  till'  si<le  the  top  of  the  cone  looks  dark  because  of  total  reflec- 
tion of  light.    As  a  fact  if  verj'  thin,  the  summit  of  the  cone  is  some- 
"'Des   a  little  opaque.     During  the  incipient  sta^e  we  make  the 
*'*aenosis  by  the  mirror  of  the  ophthalmoscope,  by  Placido's  disc, 
*0(i  liy  the  ophthalmometer  of  Javal  and  Schiotz;.      Illuminated  by 
:  *  '*?el>le  li^rht  and  viewed  with  the  ophthalmoscope  from  twelvo  or 
|nxte«>ii  inches,  as  the  lif^ht  is  made  to  play  from  side  to  side  over 
<^<jrnea  a  shadow  appears  at  the  smnmit  of  the  curve  which 
otnt-s  and  goes,  and  may  assume  a  vortex-like  shape  as  it  varies  in 
'w*it;  if  the  vessels  are  seen  th^y  will  be  broken  and  twisted 
iiot  of  the  same  size  as  viewed   through  different  localities. 
^"^I**^ction  of  the  fundus  by  the  inverted  ima^e  displays  irregularity 
""Ho  refraction  which  becomes  veiy  noticeable  if  the  objective  lens 
*^Ove<l  from  side  to  side.     Insiwction  by  the  upright  image  is 
sa.tisfactory,  because  it  is  impossible  to  see  a  continuous  field 
_,    *^    one  correction  and  often  no  glass  will  afford  a  proper  view. 
*^    Vessels  appear  distorted  and  broken,  and  one  calls  to  mind 
"  *5ftect  caused  by  lookiug  through  bad  window  glass.    The  oplic 
"^■•^•fe  is  irregularly  elongated  and  its  image  shifts  with  the  point 
■      ^'^Ow.    If  a  patient  faces  the  gas  light  and  this  is  condensed  by  a 
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two-inch  lens  upon  the  axis  of  vision,  an  observer  looking  at  the 
eye  from  the  side,  i".e,,  at  rig-ht  angles  to  the  line  of  ilhnnination, 
\vW\  in  marltLHi  cases  see  a  ivd  reflection  of  lijsrht  from  the  concavei 
surface  of  llie  apex  of  tiie  cone.  It  will  ^'•litter  as  does  the  pupil 
under  the  ordinary  mode  of  illutninatini^  the  eye.  This  observation 
I  have  made  for  the  first  time  within  two  years.  It  had  not  been 
previously  not-e<l. 

Placido's  disc,  ivferred  to  on  pag^  12fi,  g-ives  a  simple  and  strik-^ 
jnfT  exhibition  of  the  deformity. 

If  the  cornea  be  exanuned  by  the  ophthalmometer,  the  images' 
of  the  test  obji-cts  will  undergo  various  distortions,  the  sides  be- 
coming: cui*\t'd.  and  it  will  be  inijM»ssible  to  give  any  afcu racy 
tlie  measurements.     Tliere  will  V>e  the  most  irregular  forms  of  astig^ 
matism,  and  it  will  attain  very  large  degrees,  often  ten  or  mor 
dioptrics.     An  interesting  fact  revealed  in  this  examination  is  that 
I  have  seen  the  images  pulsate  synchronously  witli  the  pulse,  wliich' 
is  c\'idencc  of  great  thinness  of  the  coniea»    It  is  also  noticed  that 
the  curve  of  the  cornea  constantly  changes  under  the  pressure  ofj 
the  lids,  I'specially  of  the  upt>t^r. 

In  using  trial  glasses,  while  astigmatism  may  be  rewHly  made 
out  the  symptoms  are  variable,  the  lines  in  Green's  card  seem  to 
be  curved  and  the  patient  makes  contradictory  answers  and  c^nnoti] 
be  made  to  accept  any  combination  which  fully  corrects  the  error.j 

Treatment. — During  the  early  period  we  nuist  find  tlie  glaa 
which  shall  be  the  best  appi-oximatt^  correction.    The  stenopaic  slitl 
placed  in  the  m<;ridians  of  greatest  and  least  curvature  diH'S  good] 
service.    With  it  we  use  only  spherical  glasses.     Bett,«*r  than  this) 
is  Dr.  Thompson's  way  of  employing  Scheiner*s  experiment  (see  p.( 
6'i).    For  thiij  a  large  pupil  is  reiiuiivd  and  one  may  have  to  use  atro-| 
pia.     Ilie  patient  looks  through  two  minute?  holes  in  a  black  metal 
disc  which  are  either  three  or  four  millimetres  apart,  at  a  small 
gaslight,  not  more  than  one-half  inch  high,  at  twenty  feet  in  », 
darkened  room.    Over  one  of  the  holes  a  red  glass  is  placed.     By, 
such  an  an-angement  a  patient  sees  two   lights  -when  the  holesl 
stand  in  a  meridian  of  the  eye  whose  infraction  is  ametropic.    If] 
the  meridian  be  myopic  the  vtid  light  will  Ive  s(.'en  on  the,  side  which 
agives  to  the  position  of  the  hole  covert^d  i)y  the  i-ed  glass.     If  the 
meridian  be  hyi>eropic,  the  red  light  will  be  found  upon  the  side  ; 
opposite  to  the  position  of  the  liole  covered  by  the  red  glass.    The  ! 
holes  arc  to  be  placed  in  meridians  which  cause  the  widest  and 
least  sepanitions  respectively  of  the  images.    The  disc  is  inserted  [ 
in  the  trial  frame,  and  by  noting  the  behavior  of  the  images  as  it  is  | 
turned,  and  the  place  occupied  by  the  red  light,  one  may  with 
spherical  glasses  bring  the  images  together,  in  each  principal  me- 
ridian.    One  will  often   find  myopia  in  one  meridian  and  hyper- 
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opia  in  another.  The  prinoipal  nit-ridians  are  not  always  exactly 
at  ri;<ht  an;rles  to  each  other.  Tht-  ditTcn'Dce  in  optii-'ul  value  of 
the  iiMTidiiins  ^ws  tin?  prupL-r  cyliruli'r,  aiui  visiua  inwy  then  bo 
tried  by  the  test  U'ttei's. 

It  is  by  no  means  rare  that  simple  convex  cylindrica  are  to  be 

'  preferred  without  sphorical  correction,  la  some  cases  concave 
cylindrics  placed  at  ri^ht  antrlcs  to  convnx  cylindrics  g-ive  a  flatter 
field  and  hotter  vision  than  spherico-cylindrics.  In  all  cases  t)ie 
extent  of  field  is  quite  limited.  The  curve  of  the  cornea  is  incon- 
stant and  a  slight  turn  or  the  eye  alters  the  refraction.  We  must 
not  finally  depend  on  the  ivsult  as  found  with  atropine,  but  correct 
it  by  future  trials  and  let  the  experience  of  the  patient  control  the 
ultimate  choice.  One  may  test  the  patient  as  he  faces  the  light  to 
^t  the  I'csult  with  a  small  pupil.  Ksertne  and  pilocarpine  may  be 
t;ried  with  or  without  glasses,  because  with  a  small  pupil  the  optica) 
error  is  less  hurtful;  the  myotic  may  be  used  continuously  if  help- 
ful.    The  glass  which  serves  for  distance  will  not  always  suffice  for 

!  near  work.  Much  latitude  must  be  allowed  for  personal  peculiar- 
ities and  only  persistent  and  intelligent  trial  can  decide  what  will 
serve  best. 

I  Raohlmann'  proposes  hypcrboloid  lenses  for  correcting  the  error. 
He  makes  two  systems  nalle<I  respectively  A  and  B.  In  system  A 
the  axis  of  the  hyperbola  is  one-third  of  a  millimetre.     In  system 

I  B  the  axis  is  two  millimetres.  In  each  system  are  eleven  numbers. 
Each  gluss  is  thirt.v  millimetres  in  diameter.  It  has  not  been  my 
fortune  to  nieet  a  case  to  which  these  glasses  have  been  peculiarly 
adapted,  but  Dr.  Hay,  of  Boston,  has  found  them.    In  theory  such 

[glasses  ought  to  be  a  complete  correction  for  some  cases, but  there 
is  clinically  no  regularity  m  the  type  whiih  they  assume,  henc**,  no 
rtigular  curve  is  applicable  to  all.  The  choice  of  the  best  hyperbo- 
loid  glass  must  be  made  experimentally,  and  its  position  must  be 
shifted  until  the  most  useful  spot  is  discovered.  When  successful  a 
larger  and  flatter  field  as  well  as  better  vision  are  gained. 

When  a  case  has  gone  too  far  for  corivction  by  glasses,  surgical 
measures  may  be  eiuployeik  Paracentesis,  unless  rt'jieaK^d  a  great 
number  of  times,  has  no  value.  Iridectoiiiy  has  been  employed  with 
a  view  to  diminish  the  deformity,  but  in  this  res|M!ct  it  has  little 

lvalue;  by  displacing  tlie  pupil  and  supplementing  it  by  tattooing 

f  the  a(iex  of  the  cornea,  it  is  said  that  usefrd  results  have  been  se- 
cun^l,  aided  by  suitable  glasses.     But  tli»!  cornea  is  too  tliin  t-o  ad- 

jmit  of  being  colored  and  without  doing  it  the  artificial  pupil  coufej-s 

[very  modeiute  benefit,  or  it  may  pnive  detrimental  to  sight.    The 


'  Klhi.  Monatablatter.  July.  18«1.  p.  308;  Borlinnr  Klin.  Woohenechrift 
1880.  No.  34. 
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operation  of  iridesis  (Oritehett),  hy  which  the  pupil  is  drawii  lo 
one  side  of  the  cornea  and  made  to  adhere  by  tying  a  Ann  Uireati 
around  che  little  prolapse,  has  in  some  cases  provoked  cycHtis  and.  I 
s.vmpathetic  trouble  of  the  other  eye.  Its  optical  effect  is  gowl,  1 
but  its  risks  have  caused  it  to  be  laid  aside.  Mr.  Critchett  inaist«ll 
that  if  the  wound  were  placed  not  in  the  limbus  but  at  an  appreci- 
able distance  inside  the  margin  of  the  cornea  the  injurious  aftor- 
etfecfcs  would  not  occur.  But  other  methods  are  available  to  which 
such  objections  do  not  apply:  they  consist  in  removing  portions  of 
thecornea  either  mechanicallj*  or  by  s<!ttinf?  up  ulceration.  Excision 
of  the  apex  by  a  Graefe's  knife  and  scissore  and  drawing" the  wound 
together  by  fine  sutures  has  been  practised.  It  is  a  very  delicate 
proceeding-,  but  entirely  feasible,  as  my  experience  testifies.  The 
stitches  must  be  of  the  finest  filament^s  obtained  by  unravel  hng 
twisted  silk,  and  the  curved  needles  both  ver^'  small  and  sharp^H 
made  expressly  for  the  purpos*i,  Tlie  whole  corneal  tissue  is  io^" 
eluded  and  the  stitches  must  come  out  in  two  days.  There  need 
be  no  prolapse  of  iris  and  the  scar  may  be  very  small. 

Mr.  Bowman  removed  a  disc  from  the  summit  of  the  cornea  by^ 
a  trephine  or  sharp  punch  which  cut  its  way  through  by  rotiitior 
and  the  opening  was  left  to  close  by  granulation.     Prolapse  of  tt) 
iris  ensued  and  generally  iridectomy  became  necessary. 

Graefe  caused  ulceration  by  sha\'ing  off  the  surface  of  the  apex 
and  touching  the  spot  with  solid  nitrate  of  silver  for  successive 
days  until  an  ulcer  was  caused  with  suppui-ation.  This  was  treated 
in  the  usual  way,  and  after  it  had  healed  the  cornea  would  be 
flatter.  Several  months  hiter  iridectomy,  tattooing,  and  glasses 
completed  the  treatment.  This  method,  it  is  evident,  is  attended 
with  some  risk  and  requires  considerable  time  for  its  accomplish- 
ment. 

A  method  less  dangerous  and  more  prompt  (Hirschberg)  is  to 
touch  the  apex  with  the  actual  cautery  over  a  small  surface  which 
can  be  easily  defined  and  the  burning  may  be  repcate<l  until  a  suit-  ^ 
able  elTect  is  gained.    Perforation  of  the  cornea  must  occur  andM 
prolapse  of  iris.     When  the  cicatrization  is  complete,  iridectomy, 
tattooing,  and  glasses  will  be  in  order. 

It  has  been  proved  that  the  efTects  of  prolapse  of  the  pupillan- 
portion  of  the  iris  are  far  less  import-ant  than  of  its  peripheral 
paints.    Moreover,  as  the  prolapse  takes  place  near  the  centre  o^^ 
the  cornea  the  dragon  the  iris  is  a  minimum.    Care  must,howevex^| 
be  taken  to  render  the  prolapse  as  small  as  possible,  because  !^^ 
large  it  may  cause  mischief.     My  own  preference  is  for  excision  of 
a  small  piece  and  uniting  with  sutures. 

Transplantation  of  (he  cornea  has  been  tried  in  cases  of  tota 
opacity^  but  not  with  any  satisfactory  results.     Von  Uippel  ha 
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'devised  a  spring  trephine  for  its  accomplishment  and  reported 
enough  success  to  stimulate  further  trials.  See  also  Strawbridge. 
The  insertion  of  a  hit  of  glass  shaped  like  a  shirt-stud  has  also  been 
employed,  hut  with  Uttle  encouragement. 


Fio.  IBS. 

The  cornea  is  the  seat  of  morbid  growths.  We  have  congenital 
JSbroma  (Graefe),  also  sarcoma^  both  white  and  pigmented,  and  the 
tumor  may  be  highly  vascular.  Fig.  152  shows  a  specimen  of  ept- 
theliom/a  from  the  museum  of  the  N.  Y.  Eye  and  Ear  Infirmary. 

Papilloma  is  reported  by  Dr.  Ayers.  Tvbercular  disecise  and 
cancerous  ulceration  may  attack  it. 


CHAPTER    VL 


THE  SCLERA. 


Anatomy, — Tiiesclerotica  (sclera),  which  constitutes  the  greater 
part  nf  the  outer  tunic  of  the  globe^  is  characterizt?d  by  toutrlmess, 
resistance,  auti  a  little  elasticity.  Us  structure  Ls  very  Hke  that  of 
the  cornea,  except  that  it  possesses  blood-vessels,  while  its  fibrillw 
are  coai-ser  antl  loss  regularly  arranged.  They  are  gathered  iut-o 
bundles,  and  cross  eacJi  other  in  various  ways,  and  arc  united  by  a 
hoino^iieous  cement.  There  ai*e  lymph  channels  and  fixed  cor- 
puscles, and  also  wandering  cells,  and  a  little  pi^mient  which  in  the 
African  race  buconies  considerable.  Its  greatest  lUickness  is  be* 
huidj  viz.,  1  mm,,  while  at  the  equator  it  is  re-enforced  by  the  ten- 
dons of  the  muscles,  and  just  behind  their  insertions  we  find  its 
thinnest  portion,  viz.,  0.4  mm.  In  fi'ont  it  is  covered  by  the  con- 
jimctiva,  and  beneath  tliis,  is  a  loose  epLscleral  connective  tissue 
Behind,  fifteen  deg^rees  to  the  inner  side  of  the  macula  hitca,  and  a 
little  (three  derives)  above  the  horizon,  it  is  perforated  by  the  bun- 
dles of  fibres  of  the  optic  nerve.  The  place  of  entrance  constitutes 
a  sieve-like  perforation  called  the  lamina  cribrosa.  The  sheath  of 
the  optic  ner\e  joins  the  sclera.  The  inner  surface  of  the  sclera  is 
lined  by  endothcHuiri,  which  has  an  imi>erfect  layer  of  large  polyw- 
ona!  cells  and  pigment.  On  its  outer  surface  the  layer  of  connec- 
tive tissue  constitutes  part  of  the  capsule  of  Tenon  (oculo-orbital 
fascia).  The  posterior  part  of  the  sclera,  for  a  siiace  about  ten  to 
twelve  millimetres  in  diameter,  of  which  the  optic  nen*e  is  nearly 
at  the  centre,  is  pierced  by  blood-vessels  and  ner\'es  known  as  the 
iwsterior  or  shortciliary.  Immediately  around  the  entrance  of  U*e 
optic  nerve  a  few  vessels  anastomose,  and  compose  a  ciix*le  which 
forms  the  only  medium  of  connection  between  the  blood-supply 
of  the  retina  and  that  of  the  choroid.  Exceptionally  vessels  kiunvn 
asoptico-eiliary  an'  found.  The  ciliary  ves.sels  go  to  the  choroid, 
ciliai'y  body,  and  iris  (uvea).  At  the  front  the  sclera  is  jxineti-ated 
by  the  termiiinls  of  the  muscular  twi^s  known  as  the  anterior  cili- 
ary vessels.  The  nerves  iwnetrate  the  sclera  liehind,  in  the  same 
re^non  with  the  vessels.  They  are  twi^  from  the  ciliary  pranjjrlion, 
whostf  roots  of  ongin  are  the  oculo-motor  (3d),  the ophtbalniic  ( Jth), 
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and  the  sympathetic;  it  lies  nearly  at  the  orbital  end  of  the  optic 
nene  lo  its  outer  side.  Besides  the  short  ciliary  nei-ves  we  have 
the  long"  ciliar>'  nerves,  two  or  three  in  munber, yivt'ii  otl  from  the 
nasal  branch  of  the  ophthalmic,  which  mingle  with  the  short  ciliary 
n«'r\*os  and  are  distributed  to  the  ciliary  muscle  and  iris.  The  junc- 
tion of  the  sclera  with  tin;  eorni'ii  is  by  continuity  of  libivs,  which 
itave  no  distinct  line  of  dumarcatioiu 


EpISCLEKITIS,    SCI-EKITIS. 

Inflammation  of  the  sclera  is  not  freqaient,  is  more  apt  to  be 
chronic  than  acute,  is  seldom  extx^nsive,  but  occurs  in  patches;  these 
have  a  lon;sr  duration  and  are  hkely  to  come  on  in  successive  spots, 
^^ing- rise  to  the  epithet /n/ffran*.  They  may  be  conllned  to  the 
sclera  or  be  complicated  by  attackinR-  the  cornea  or  the  ciliary 
body  and  iris  and  deep  structures  of  the  eye.  We  have  episcleri- 
tis, and  scleritis.  The  latter  may  be  general,  s.  diffusa,  or  it  may 
be  in  spots,  s.  circumscripta, 

EPiaCLKRITIfl 

Is  an  inflammation  of  the  subconjunctival  connective  tissue,  which 
occurs  in  patches,  most  generally  at  the  I'egion  of  the  inner  and 
outer  angles,  and  may  be  either  acute  or  clii*onic. 

Usually  it  presents  an  ai*ea  of  pink  made  up  mostly  of  fine 
vessels  on  some  spot  between  the  instrtion  of  the  recti  and  the 
margin  of  the  (!ornea ;  it  is  bi-oadly  elevated  and  may  or  may  not 
be  painful  on  pressui*e. 

In  the  beginning,  the  conjunctiva  may  be  a  little  cedematous,  but 
there  is  no  eruption  upon  it  and  no  sticky  secretion.  The  red  spot 
persists  with  varying  degrees  of  discomfort  for  weeks,  and  on  dis- 
apiM-'ar.ince  often  leaves  a  gray  or  leaden  coloivd  surface.  It  may 
have  no  successoi*s,  but  unfortunately  this  is  not  the  rule.  Other 
patches,  either  in  the  vicinity,  or  on  other  parts  of  the  sclera,  pre- 
■  sent  themselves,  and  go  througli  a  similar  evolution.  Thei-e  may  he 
inter\*als  of  weeks  or  months  or  perhaps  years.  A  persistent  spot 
of  chronic  episcleritis,  at  the  outer  and  inner  portions  of  the  |>aU 
pebral  opening,  is  common  among  those  who  are  greatly  exposfd 
to  wind  and  weather,  like  seamen  and  laborers,  and  especially  in 
later  life.  There  will  be  decided  thickening  holli  of  the  conjunctiva 
and  sub-conjunctival  tissue.  The  above  conditions  are  compara- 
tively harmless  aUliough  annoying. 

Treatment  of  episch'ritis  varies  aeooiiling  to  the  conditions  pre- 
sented. There  ai*e  mild  ca.ses  of  a  fugacious  character  in  which 
almost  no  subjective  symptoms  exist,  and  the  person  is  aware  of 
his  disca.se  only  by  set^ng  a  bright  pink  area  of  i-edness  over  the 
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insertion  of  one  of  Iho  recti.    This  jtassos  off  in  a  day  or  so  with- 
out treatment.    In  the  pertinacious  varielieH  there  may  be  inllw 
beginning  some  pain  and  heat,  when  cold    applications  will  bej 
chostMi;  we  generally  are  called  on  to  prescribe  after  this  stage  hull 
passed.    If  the  st'lera  alone  is  involvwi  we  may  use  atropia  to  allay  I 
uneasiness  and  be  certain  that  the  iris  escapes,  and  warm  apphrn-l 
tions  will  he  gratH?ful.     If  thtre  be  pain  not  thus  eontrolled,  a  eoni-j 
pressive  bandage  may  give  relief,  and  scariHcations  have  been  piuc-J 
tiscd,  in  case  there  is  local  oedema  and  sensitiveness  on  prcssur 
In  the  torpid  state  mild  stinmlation  is  applicable,  by  dusting  calo-] 
mel  on  the  spot,  by  friction  with  ointment  of  the  yellow  oxide  of 
mercurjs  gr.  ij.  ad  3  i.,  and  by  simple 'massage. 

Sometimes  iodide  of  potjissium  is  appropriate,  and  other  geni^ ' 
ral  remedies  to  be  spoken  of  presently,  because  this  condition  shades 
into  sclcritis  circum.scripta,  which  is  liable  to  be  a  diathetic  disease. 
Ptei^'gium  is  fivquently  developed  upon  episcleritis.  h 

Scleritis  Difftisa  Acuta. — In  its  acute  form,  including  all  thel 
anterior  portion  of  the  globe,  this  is  a  rare  disease, and  must  not  be 
confounded  with  conjunctivitis  or  iritis.     So  rai-e  is  it  that  extreme^ 
care  must  be  taken  to  exclude  both  the  above  maladies,  vis^,  con->l 
junctivitis  by  the  absence  of  socretiou,  iritis  hy  the  clearness  of  the 
aqueous  humor  and  want  of  pupillary  adhesions.     It  is  eminently 
of  rheumatic  or  gouty  origin;  it  is  extremely  painful.     There  will 
be  diffused  bright  pink  injection,  with  only  watery  seeretion,  and 
intolerance  of  light  and  little  reduction  of  sight.     It  may  be  less 
severe  in  attack  and  pursue  a  mild  course  during  several  we<7ks„ 
On  the  other  hand,  I  have  seen  a  case  which  seemed  to  originate  i 
scleritis  and  which  develope*!  acute  inflammatury  glaucoma,     Tl 
patient  had  gouty  kidney  as  subsequently  shown  by  autopsy. 

Treatment  will  consist  in  using  atropia  as  an  anodyne  several 
times  daily,  cold  water  if  agreeable,  more  often  dry  warmth  is 
preferred,  or  hot  fomentations.  To  tills  add  proper  constitutional 
treatment  according  to  the  diathesis.  It  is  always  needful  to  ex- 
amine the  urine  for  indications.  For  tl»e  rheumatic  cases,  Rochelle 
salt*!  or  salicylate  of  sodium  will  be  chosen ;  for  gouty  cases  iodide 
of  potassium,  or  colchicum,  or  both  combmed.  The  gcnenil  habit 
of  the  patient,  whether  plethoric  or  ana?mic,  must  always  be  taken 
into  account.  A  combination  of  conjunctivitis  and  scleritis,  catar- 
rho-rheumatic  ophthalmia  (see  pp.  292-296)  sometimes  arises  in 
which  pain  is  a  conspicuous  feature.  Antifebrin,  gr.  v,  every  four 
hours,  or  phenacotine,  gr.  v.-x.  every  four  houi-s,  or  antipynn, 
gr.  X.  pro  re  nata,  are  welcoujo  substitutes  for  ordinary  anodynes. 

iSc/er//i»  ct>c«mj?cr(p^«  resembles  in  some  degree  episcleritis  and 
may  result  from  it,  yet  a  correct  appreciation  of  its  occasional  re- 
sults and  complicatrons  makes  its  separate  description  appropriate. 
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It  is  usually  a  chronic  affection,  and  if  while  confined  to  the  sclera, 
it  is  unploasant  and  obstinat*-,  nothing  net-d  be  added  to  what  has 
been  said  above  to  afford  a  suitable  idea  of  the  measui-es  pi'oper  to 
its  manag'ement. 

Whci'c,  however,  it  is  not  limited  exclusively  to  the  sclera,  a 
more  serious  situation  arises.  It  may  extend  to  the  cornea  or  to 
the  subjacent  structures,  viz.,  the  ciliarj*  bodj'  and  iris,  and  either 
without  or  witb  implication  of  them,  it  may  bnnff  about  staphy- 
lomata;  in  some  instances  after  a  protracted  course  in  which  the 
sclera  has  become  tliin  and  bluish,  the  anterior  part  of  the  globe 
becomes  elongated  to  a  pear  shape,  while  the  marg-in  of  the  cornea, 
from  its  haziness,  can  hardly  be  cleIlDe<l  from  the  sclera,  and  perhaps 
the  whole  of  it  has  been  rendered  cloudy.  One  or  more  staphylo- 
mata  may  arise  in  the  ciliary  region. 

Sclero-keratitis  denotes  the  invasion  of  the  limbus  or  of  the 
sclera  very  near  to  it.  A  dense  opacity  creeps  into  the  cornea  ac- 
companietl  by  vascular  injection  of  the  sclera  and  sometimes  too  of 
the  corneal  substance.  There  mayor  may  not  be  thickening  of  the 
sclera;  the  disease  may  remain  on  one  spot  or  spread  around  the 
limbus.  The  corneal  opacity  may  be  thick  and  yellowish  and  in- 
delible (sclerosis)  or  it  may  be  of  the  usual  type  and  become  fainter 
or  disappear.    Iritis  or  cyclitis  may  or  may  not  co-exist. 

The  process  is  apt  to  engage  the  iris,  because  of  the  high  vascu- 
larity of  this  region  and  the  vicinity  of  the  canal  of  Schlemm,  and 
80  it  readily  reaches  the  ciliary  body.  If  this  occur,  the  globe  be- 
gins to  lose  tension,  pupillarj'  adhesions  ajipear^the  vitreous  begins 
to  be  hazy.  With  advancing  progress  the  phenomena  of  irido- 
cyclitis become  pronounced,  there  may  be  intra-ocular  hemorrhages 
and  marked  reduction  of  the  globe  and  of  sight,  or  with  occlusion 
of  the  pupil  the  opposite  conditions  of  secondary  glaucoma  and  in- 
creased tension  may  develop. 

Staphyloma  of  the  sclera  sometimes  occurs  aa  has  been  re- 
marked, and  it  is  difficult  in  old  cases  to  decide  whether  the  morbid 
process  has  begun  from  without  or  from  within.  It  may  begin, 
from  the  sclera,  but  more  frequently  it  begins  from  the  ciliary 
body  and  iris.  By  either  method  the  shape  of  the  eyeball  may  be 
badly  distorted.  When  the  lesion  concerns  the  region  of  the  linihus 
chiefly,  the  pear-shaped  elongation  occurs;  when  it  attacks  the 
ciliary  region  there  may  bt?  one  or  more  decided  bulgings  of  dark 
blue  color  with  a  few  large  vessels  running  to  them  and  their  walls 
are  extremely  thin.  In  some  instances  a  row  of  them  encircles  the 
globe  in  front  of  the  tendons  of  the  recti  (intercalary  staphylomata) 
and  the  form  reminds  one  of  the  seed  capsule  of  the  poppy.  When 
a  single  protuberance  occurs,  there  may  be  considei*able  sight  or 
none  at  all.    When  there  are  many,  there  will  be  occUvded  v^v^V^ 
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the  liMis  may  be  opaque  or  shri^-ellttl,  tbo  iris  bul^fcl  forward  toUie 
Cornell,  or  llic  anterior  chamber  may  be  \*iry  deep  and  thecoincft 
thin  and  distended,  and  no  vision. 

The  morbid  conditions  above  nlliided  to  occupy  ywirs  in  Iheir 
progress  and  are  at>socialed  with  some  raults  of  nulrition.  which  ii 
is  nttt  always  easy  to  appreciate.  The  anaemic,  the  ^outy  and 
rhcmnatic.  the  chlorotic  and  scrofulous  are  the  chief  \-ictims.  Both 
children  and  adults  may  be  atTected.  One  severe  acul«caaeiv- 
quii*etl  larjre  doses  of  (|uinine  to  control  profound  malariiil  infection. 
and  to  this  was  added  salycilate  of  sodium.  Ohstiuacy  and  loog 
duration  are  signal  features. 

Treatment  will  l>e  both  local  and  constitutional. 

If  the  case  be  complicated  with  deeper  troubles,  as  acnt*  k^ra- 
titiSfUnd  do  not  yield  to  atropine  and  hot  fomentations  and  suitable 
consiitutional  mtans,  I  have  in  a  few  instances  practised  iridi-chnny 
with  beueftl.     Tlie  case  iniLst,  however,  be  m-fe'cut  to  wan"iut  it. 

When  iritis  appears,  we  employ  atropine  to  stx:iire  uiydriasi& 
If  any  tendency  to  stiiphyloina  occur, a  pressure  bamlaff^  maybe 
of  some  avail.     Its  development  is  due  more  to  Incal  wt-akriesa  of 
structure  than  to  increase  of  intraocular  tension,  hence,  indor.twmj- 
is  not  indicated.     For  a  quiescent  and  fully  formed  staphyloma  its 
excision  nmy  be  practised  instead  of  enucleation,  and  the  edges  of 
the  wound  united  by  Ihie  sutures.     When  there  are  many  staphy- 
loniata  and  the  dcfoniiity  is  conspicuou.s,  enucleation  maybe  llw 
only  i-esoiirce.    If.  iiowever,  tlie  distention  affects  the  ciliary  region 
uniformly  witliout  exhibitinj^'  particular  prominences,  sclerotoniv 
may  be  trie<l  and  ivpeated.    The  cases  referred  to  merge  into  tliasa 
known  as  liydroi)hthalmus,  whose  beginning  Is  by  internal  iuflaui- 
luatiou  of  the  eye,  and  for  which  a  lar!,n»  itidectoniy  is  sometimes 
usefut     I  have  ab*o  bi-ought  about  the  dunlnutton  of  the  eye  by 
total  a\'ulsion  of  the  iris.    To  do  this  a  wound  about  six  millimetrfS 
h>njL'  is  made  at  the  edgi*  of  the  anterior  chamber,  a  sU-nder  pidr  *>\ 
stl-aig-bt  foi'ceps  with  blatles  of  unu.sual  lenj^th  is  passed  to  tlie  op- 
posite side  of  the  chamber  and  seizes  the  iris  at  its  periphery*.  < 
'  Di-jg-juHng  ^'utly  and  with  a  to-and-fi-o  motion,  it  may  yield  with-1 
out  laceration  and  gi*adually  it  t*?ars  away  from  its  ins4irLion  and 
isdrjiwn  out  of  the  eye.    Only  a  small  nuuiber  of  cases  wdl  lendj 
thenuvlves  to  this  proci*c(ling. 

The  usi- of  a  seton  to  induce  suppuration  of  the  globe  is  not  t<)] 
he  advised.     Pn^fenible  to  this  is  evisceration  of  the  eye  after  rt-- 
moving  the  cornea,  or  so  much  of  the  anterior  part  as  nmy  bo  need- 
fid.    Strict  antiseptic  treatment  may  prevent  suppui'ation.    Tliid 
contents  of  the  sclera  may  he  wiped  out  with  a  sponge.     R4>action:| 
will  be  greater  after  this  proceeding  than  after  enucleation, 1>i!caui 
there  is  always  some  orbital  cellulitis,  as  I  havo  had  occasion 


THE  SCLERA, 


4$» 


otice.  It  is,  however,  most  dt?9ir!il>ly  to  avoid  enucleation  if  pos^ 
ible,  becausw  tbe  tissues  of  the  orbit  have  been  rednce<l  by  pressure 
»f  the  en]arge<l  ^lobe  and  a  yawning  chasm  is  left  wliich  an  artiflcial 
ye  cannot  suitably  fill.  For  youn^  persons  and  females  this  con- 
ideratjon  is  most  urgent. 

Constitutional  treatment  in  cases  with  active  symptoms  is  of 
^lue.  Recognizing  the  uncertainties  of  the  choice  of  a  proper 
■emedy,  inquiry  must  be  made  into  the  diathesis  and  i*egard  paid 
a>  the  general  condition.  With  feeble  subjects,  tonics  and  quinine 
ind  arsenic  do  g-ood  s<!rvicp.  I  have  often  i-olied  on  the  last,  and 
Ind  that  Horner  speaks  well  of  it  as  havingr  been  advisrd  by  Critr- 
Shott.  In  scrofulous  persons,  cod-liver  oil  and  iron  will  be  j^iven. 
To  the  lETOuty  a  careful  regulation  of  diet  and  habits,  the  use  of 
>aths,  of  mineral  wat-ers,  especially  of  the  llthia  waters,  and  best, 
lakiuj?  theni,  if  the  .season  suit,  at  the  sprin;^  where  they  flow;  the 
lareful  trial  of  iodide  of  ]>otassium  in  small  doses,  the  cautious  use 
at  colchicum,  are  serviceable  suR-frestions.  Salicylate  of  sodium,  and 
hlkalies  like  RochfUe  salts  or  citrate.-  of  potassa  may  be  ^ven  to 
ihe  rheumatic.  1  have  known  a  gouty  subject  of  delicate  health 
much  benefited  in  the  later  stages  of  a  protracted  and  distressinfj 
ftttack  by  hypodermic  injections  of  muriate  of  pilocarpine  about 
one-eighth  of  a  grain.  In  all  cases  great  care  must  be  taken  to 
)rotect  the  eye  from  imtation  by  tight  and  wind  and  dust  and 
»ver-work.  Tlie  general  hygiene  must  be  cannl  for  intelligently 
nd  in  detail.  Change  of  climate  and  trial  of  various  resort*  will 
>ften  have  to  be  summoned  to  our  assistance. 
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The  stnicturc  which  we  meet  next  in  order  Is  the  iris.  We 
have  to  take  up  its  consideration  separately,  but  this  does  violence 
to  its  anatomical  and  pathological  relationships.  It  is  continuous 
witli  the  ciliary  hotly  and  choroid,  whicli  unite  with  it  to  form 
the  vascular  tissue,  called  as  a  whole  the  utea.  Together  they  are 
supplied  by  the  same  nerves,  and  morbid  action  oftun,  if  not  gener- 
ally, atfects  tJie  whole  to  a  greater  or  less  degree,  beginning  at  one 
part  and  going  from  behind  for^vaid  or  beginning  at  another  and 
going  froui  before  ba^kwaixi.  Among  chiltUen,  especially,  does 
this  involvement  of  the  whole  uveal  tract  in  inflammations,  prevail. 
The  nutrition  of  the  aqueous  humor,  of  the  crystalline  lens,  and 
the  vitreous  clep<inds  upon  the  uvea;  while  we  often  lind  the  cihai^' 
body  affected  immediately,  and  the  vili*eous  remotely,  by  its  in- 
flammations. For  the  sake  of  convenience  we  are  nevertheless 
obliged  to  parcel  out  the  structures,  and  discuss  the  iris  and  its 
diseases  as  a  separate  topic. 

Anatomy  and  Physioiofjy. — It  is  a  highly  organized  structure, 
composed  of  muscular  libres,  pigment,  epithelmm,  connective  tis- 
sue, blood-vessels,  lymphatics,  and  nerves  of  every  type,  and  gan- 
glia. It  is  a  curtain  whose  periphery  is  attached  to  the  sclera  at  the 
edge  of  the  endothelium  of  the  cornea  by  the  fibres  of  the  ligamen- 
tum  pectinatum  (pillars  of  tlie  iris).  This  locality  is  the  angle  of 
the  anterior  chamber  and  sometimes  is  calJtHl  the  angle  of  the  iris. 
Tlie  membrane  is  perforated  by  a  round  opening,  the  pupil,  which 
appears  to  be  in  the  centre,  but  is  really  a  little  to  the  nasal  side. 
It  rests  upon  the  anterior  capsule  of  the  crystalline,  over  a  largo 
area.  Between  it  and  the  lens  a  circular  space  is  fonned,  called  the 
postei-ior  chamber.  In  section  this  has  the  general  form  of  a  tri- 
angle, into  whose  base  the  ciliary  processes  project.  In  front  is 
the  iris,  behind  is  the  lens-capsule  and  the  suspensory  ligament  or 
zonula  of  Ziun.  Between  the  iris  and  the  cornea  is  Uie  anterior 
chamber.  The  antverior  and  posterior  chambers  compose  tiie  aque- 
ous chamber,  and  in  its  fluid  the  iris  floats,  giving  the  most  perfect 
chance  for  its  muscular  fibres  to  exert  their  force.    They  are  flaty 
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^-»n^n;Ered  in  bundles,  and  are  of  the  unstriped  varioty.  Certain 
'iXirt's  are  arr.niK«d  in  curves  about  llu;  pupil,  constituting  the 
^^hincter,  winch  is  rather  nearer  the  back  than  the  front  surface, 
^*^«d  can  be  readily  ivcog'nized,  while  other  fibres  run  in  I'adii  and 
^fc.re  more  deeply  situat4*d,  and  have  been  calletl  the  dilator  pupillEe; 
~tlie  muscular  character  of  the  latter  is  denied  (Grunhag«n,  Evers- 
V:»ust'h,  Fuclis).'     In  favor  of  a  dilating-  muscle,  see  a  later  article 

tt^y  Ewing.'  The  sphincter  ilbrca  join  each  other  near  the  pupil 
%.B  cur\'es  or  arcades  which  are  often  conspicuous.  The  sphincter  is 
xinder  the  control  of  the  third  cerebral  ncr\*e,  the  motor  oculi.  The 
.strcjina  of  the  iris  consists  of  layers  of  connective  tissue  and  blood- 

■  ~\'esse1s,  amid  Avhich  are  found  spindle  and  wandering  cells  and 
fibivs.  Its  cells  do  not  contain  pigment,  and  have  been  confounded 
with  the  muscular  fibres.  On  the  front  of  the  iris  is  a  layer  of 
endothelium,  whose  e<lg:es  overlap,  and  on  the  back  of  the  iris  is  a 
much  thicker  layer  of  endotheliuiu  deejdy  charged  with  pigment, 
and  called  in  a  restricted  sense  the  uvea.  This  word  should,  how- 
ever>  be  n*served  to  describe  the  whole  internal  pignnentaiy  struc- 
ture of  the  globe,  viz.,  ins,  ciliary  biwly,  and  choroid.  Schwalbe 
calls  this  layer  the  retinal  part  of  the  iris  and  divides  it  into  two 
layers.     For  details  sr'e  Fuchs,  1.  c.     The  front  of  the  iris  is  checked 

_  by  numerous  thieads  and  pits,  and  is,  therefore,  quite  rough.  Be- 
I  neath  the  anterior  endothelium  is  a  limiting  membrane,  and  numer- 
ous blind  openings  or  crypts  (Fuehs)  are  scatten*d  about,  not  lined 
by  endothelium,  and  they  communicate  with  clefts  which  consti- 
tute a  system  of  spaces  which  surround  the  middle  layer  of  vessels. 
The  brown  pigment  is  scatteiT-d  upon  it  irregularly  and  the  dilTer- 
_^  ing  hues  of  its  surface  aiv  to  bo  explaiuetl  by  referring  them  to 

■  interference  phenomena.     (See  Rood,  "  Modern  Chroniattcs,"  pp.  65 

■  and   58.)    The   pigment  is  of  the  same  quahty  and  quantity,  no 
m  matter  what  may  be  the  elTect  of  its  distribution  in  ciiusuig  the 

iris  to  seem  blue,  brown,  hazel,  pied,  etc, 

I  When  the  pupil  contracts  the  iris  broailens  and  grows  thinner, 
its  tissue  sti-etches  in  a  radiating  manner,  which  produ('es  tiiniinu- 
tion  of  the  pupillar3*  openings  of  the  lymph  spaces  and  simultaneous 
expansion  of  the  peripheral  lymph  openings.  When  the  pupil  dilates 
the  iris  grows  both  narrower  and  thicker,  its  ti.ssue  is  relaxed,  the 

I  lymph  clefts  near  the  pupil  are  enlarged,  while  the  ciliary  or 
marginal  openings  of  tin;  lymph  ves.Mels  and  the  crypts  become 
smaller.  The  method  of  dilatation  is  not  fully  understood ;  ascribed 
by  some  to  the  ivduced  calibre  of  the  vessels,  this  is  denied  hy 
Fuchs  and  assigtied  to  the  anterior  limiting  membrane,  but  with 
hesitation.    In  the  movements  of  the  iris  the  anterior  layers  slide 

'  Graofe's  Arch-  f.  OphUi.,  Bil.  xsil.,  Abth.  Hi..  S.  69. 
»  Graefe'ti  Areh.  f.  Oph.,  Bd.  iixlv.,  Abth.  iii.,  S,  1,  188«. 
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over  the  posterior,  and  this  is  facilitated  by  the  existence  in  its 
middle  of  a  loose  tissue  containing  large  spaces.  Henco  its  perm«>- 
able  charaot<'r  and  capacity  for  itl>sorption. 

Most  of  the  promlntuit  lines  upon  the  front  of  the  iris  are  blood- 
vessels. They  are  extremely  plenty ,  and  their  walls  are  thick. 
Tlie  sensibility  of  the  iris  is  acuU',  and  the  sensibility  of  the  cornea 
may  he  totalij-  lust  through  paralysis  of  the  fifth  none,  while  the 
iris  twigs  are  unalTectetl,  as  I  have  seen  demonstrated  by  iridec- 
tomy in  a  case  of  trigeminal  paralysis. 

The  iris  is  under  the  control  of  the  ciliary  (lenticular)  ganglion 
which  lies  upon  the  outer  sid*?  of  the  optic  ner\'e  about  threc^ 
quarters  of  an  inch  behind  the  globe,  and  has  three  roots — the  sensi- 
tive fi*om  the  ophthalmic  branch  of  the  fifth  nerve,  the  mot^r  from 
the  Ihii-d,  and  the  sympathetic  from  t.he  carotid  pl(»xus.  The  effer- 
ent twigs  are  numerous  and  fine  and  suiTound  the  optic  nerve  as 
they  pass  to  the  postenor  part  of  the  sclera,  and  are  called  the 
short  ciliary.  There  are  other  nerves  called  the  long  ciliary  which 
have  no  connection  with  the  ciliary  (lenticular)  ganglion,  hut  pro- 
ceed from  the  naso-ciliar\'  branch  of  the  ophthalu;ic  (first  division 
of  the  trigeminus)  as  it  crosses  tlie  optic  nerve  very  near  t)ie  canal. 
They  are  usually  two,  rarely  three  in  number.  They  must  receive 
twigs  of  sympathetic  tlbi*es  from  the  carotid  plexus.  They  enter 
the  sclera  in  company  with  the  short  ciliary  nerves  and  go  for- 
ward to  the  ciliary  body  upon  the  horizontal  meridian.  They 
seem  to  control  the  consensual  contraction  of  the  pupil— t.e.  its 
concurrence  with  the  behavior  of  its  fellow — also  the  rontraction 
duo  to  convergence;  and  they  confer  sensibility  upon  the  coiiiea 
(Querenghi,  in  Knapp's  Archive.%  XX.,  No.  3,  p.  428).  These  func- 
tions seem  to  he  transmitted  directly  from  the  brain,  and  without 
intervention  of  the  ciliary  ganglion. 

The  iris  acts  as  a  diaphragm  to  cut  off  the  marginal  rays  of 
the  cornea  and  lens  which  could  not  be  correctly  focussed,  and 
the  size  of  the  aperture  varies  with  the  quantity  of  light.  The 
pupil  serves  to  shai-pen  the  image  upon  the  retina,  and  it  regidates 
the  quantity  of  liglit  received.  Its  action  is  reflex,  the  afferent 
nerve  being  the  optic  and  the  efferent  nerve  the  motor  oculi.  The 
cerebral  centre  is  the  corpora  quadrigeniina,  and  the  third  nerve, 
just  behind  the  centre  for  the  ciliary  muscle  has  a  special  nucleus  for 
the  sphincter  iridis  (see  p.  15S,  Fig.  72).  See  for  an  account  of  the 
action  of  the  pupils,  "  Die  Entstehung  der  reflectorischen  Pupillen- 
Bewegung,"  Magnus^  Brt»sl:iu,  18S!>.  Contraction  of  the  pupil  is  an 
active  force,  while  dilatation  occurs  less  promptly.  Tlie  di3met-«»r, 
with  repose  of  accommodation,  varies  from  'i.Ti  mm.  t«  5.8  (Woinr)w), 
but  the  dilferences  among  individuals  are  very  great.  The  pupil  is 
larger  in  children  than  in  adults  and  in  old  age  it  becomes  small. 
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The  pupils  of  the  two  eyes  act  consensually.  If  one  eye  be  shaded 
and  the  other  exposed  to  bright  Ug-ht.  the  pupil  of  the  covrrcd  eyo 
acts  in  harmony  witli  that  of  the  other.  Contraction  of  tlie  pupil 
occurs  from  stiinuliis  of  liiirht,  fi-om  convergence  of  the  visual  lines 
and  from  elTorts  of  accomni<iil:ition. 

The  pupils,  the  utcoinuiodation,  and  the  convergence  of  the 
visual  lines  possess  activities  botli  in  co-opi-raLion  and  separately, 
which  need  to  be  clearly  undei-stood.  Consensual  contraction  will 
€»ccur  in  a  blind  e3'e  when  light  lalls  upon  its  seeing  fellow.  If  both 
eyes  are  blind  and  do  not  react  to  Wght,  they  will  both  contract 
upon  convergence  of  the  visual  tines.  Elforts  of  accommodation 
cause  contraction  in  eyes  insensitive  to  light;  i.e.  blind.  Pupils 
may  contract  sluggishly  to  light  and  actively  to  convergence.  If 
there  be  lio!uon.>'mous  lateral  hemianopsia,  the  pupils  will  contract  if 
light  be  thrown  exclusively  on  the  blind  halves  of  the  fii^lds  if  the 
lesion  be  behind  the  corpora  (|Liadnguinina,  and  will  not  eontract 
if  the  lesion  bo  in  front  of  or  at  these  optic  lobes  (see  p.  708). 

The  explanation  of  these  facts  is  found  in  the  nnalomical  ar- 
rangements. The  pupillary  centres  arelmUed  with  llm  centres  for 
convergence  (see  p.  IM),  and  their  inlluencecouieH  down  the  oculo- 
motor nerves;  so  with  the  accommodative  centres.  The  light  re- 
flex goes  up  the  optic  nerve  and  by  the  anterior  quadrigemiaal 
bodies  is  transferred  to  the  oculo-mo tores.  Still  further*  it  seems 
established  that  the  short  ciliary  nerves  from  the  lenticular  gan- 
glion m  the  orbit  control  the  accommodation,  the  pupillary  con- 
traction upon  illumination,  and  the  sensitiveness  of  the  coi*nea  to 
pain,  while  the  long  ciliarj'  nerves  control  the  contraction  of 
the  pupil  to  consensual  action  and  upon  convergence  and  give 
the  tactile  sense  to  the  cornea.  Dilatation  of  the  pupil,  apart 
from  the  cessation  of  contraction  on  sus^^ension  of  the  producing 
cause,  occurs  from  many  causes,  viz.,  irritations  of  the  surface  by 
galvanism  or  tickling,  psychical  emotions,  such  as  fright,  with 
de<'p  inspirations  and  expirations,  etc.  Myopes  often  have  large 
pupils.  On  the  other  hand,  severe  irritation  of  the  cornea,  as  by  a 
foreign  body  or  a  blow  on  the  oye,  cau.ses  strong  and  spasmodic 
contraction  which  will  often  resist  repeated  use  of  atropia.  The 
passive  state  of  tUv.  pupil  is  niodcrat-e  contraction,  and  this  we  find 
in  sleep.    In  nervous  and  excitable  persons  the  pupil  is  large. 

The  separation  of  the  pupils  from  each  other  varies  with  age 
and  sex,  and  with  the  form  of  the  face.  In  adults  it  has  a  average 
of  58  mm.  Tlie  inter  pupillary  distance  used  by  NageP  in  his 
tables,  respecting  the  metric  angle  of  convergence,  varies  from  .'iO 
to  T5  mm.,  and  he  takvs  as  a  general  basis  of  his  calculations  CH  mm. 

*Hee  Quereiighi  quote<I  in  Knapp's  Areliives  for  Ophlh.,  July,  It)91,p.428. 
•See  G.  anrl  S.,  BO.  vl,  S.  4f<}. 
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PcNCTioNAi.  Diseases  op  the  Iris. 

We  have  variations  in  sizo  and  activity  of  the  pupil  duo  to  i 
t'atinjE^  and  paralytic  causes  and  these  may  bo  uitlicr  local  or  rcraota 
There  may  be  perraaiient  or  temporary  enlargement  (mydriasis) 
or  dimintition  {mynsis),  ov  the  c4m(lltions  may  alternate  {hippiis). 
A  strictly  ocular  afTection  wilt  usually  concern  but  one  eye,  while 
it  also  happens  that  monocular  mydriasis  of  moderate  dejtrree  ma, 
depend  on  incipient  brain  disease,  which  may  be  the  precursor 
insanity — such  is  sometimes  the  fact  in  general  paresis. 

1.  Mydriasis.,  dilatation  of  one  pupil  of  slig'ht  amount  with  pn^se 
vation  of  its  activity,  is  sometimes  seen  as  an  unimportant  afli 
tlon  which  may  continue  for  years.     Its  cause  is  unknown^  but  is 
probably  local  to  the  iris.     2.  Large  and  permanent  dilatation  isi 
caused  by  sudden  increase  of  inti*ai>cular  pressure  as  in  licute  glau- 
coma, and  a  similar  result  belongs  to  the  advanced  stage  of  chronic 
glaucoma.    3.  When  the  retina  or  optic  nerve  are  so  far  diseased 
as  to  greatly  rrduce  the  light  sense,  dilatation  becomes  permanent 
and  extreme.     In  glaucoma  the  mydriasis  is  due  to  impairment  ot\ 
the  motor  fibi-es  and  reduction  oE  the  i-eflex  sensibility;  in  amauro- 
sis it  is  due  to  interruption  of  the  reflex  action.    4.  Mydriasis  is 
sometimes  the  result  of  a  blow  on  the  globe.     5.  Mydriasis  ensues 
sometimes  after  diphtheria  and  is  a  local  paralysis,  while  more  fre- 
quently paralysis  of  the  ciliary  nmscle  and  loss  of  accommodation 
ivithoub  dilatation  of  tbe  pupil  is  the  setiuencc.   This  will  get  well  ini 
a  few  weeks  and  is  benefited  by  electricity.    G.  Paralysis  of  ths 
third  nerve  causes  mydi*iasis  which  can  be  increased  by  atropia; 
the  cause   may  be  orbital  or  intra-ci'anial.    The  anterior  pair  of 
the   corpora  quadrigemina    preside  over  the  contraction   of  the] 
sphincter  pupillce  and  between  them  and  the  origin  of  the  t 
nerve  communicating  fibres  (MeyneiVs)  pass,  and  here  we  have  th 
centres  for  pupillary  contraction,  for  convergence,  and  for  accom 
modation.  close  togther,  but  distinct  (see  p.  147  et  seq.). 

Mydriasis  fi-om  irritation  of  the  pupil-dilating  centre,  is  mode: 
ate  in  degree,  is  consistent  with  mobilily  of  the  pupil  and  occursj 
"a,  in  hyperremia  of  the  cervical  portion  of  the  spinal  cord,  and 
spinal  meningitis;  ft,  in  the  early  stages  of  new  growths  in  Ih 
cer\'ical  portion  of  the  cord;   c,  in  cases  of  iittrn-eranial  tumor  and' 
other  diseases  causing  high  intra-cranial  pressure,  according  to 
Kaehhiiann,  although  Lt'eser  points  out  that  these  may  also  givoH 
rise  to  paralytic  mydriasis;   J,  in  the  spinal  irritation  of  chlorotic^l 
or  anaemic  people,  after  sevei^e  illness,  etc.;   e,  as  a  premonitory 
sign  of  tabes  dorsalis;  /,  in  cases  of  intestijial  worms  and  somA-^ 
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•::imes  in  other  forms  of  intestinal  irritation;  ff,  in  psychical  excite- 

.»aient,  e.g.^  acute  mania,  melancholia,  progressive  paralysis  of  the 

insane   (often   then    unilatural    with   myosis   in    the   other  eye) " 

<Swanzy).     Irritation  of  the  side  of  the  necic  wiU  dilate  the  pupil. 

2.  Myosis. — Contraction  of  (he  pupil,  as  said  iilrcad^-,  may  ho 
caused  by  a  blow  or  by  a  fox'eigii  body  on  the  cornea.  "When  the 
aqueous  humor  is  evacuated  the  pupil  contracts.  H^^)e^^emia  of 
the  iris  causes  contraction  of  the  pupil.  Mytisis  from  irritation  of 
the  cerebral  centre  is  fnimd  in,  "  a,  the  early  stag's  at  least,  of  all 
inflammatory'  airections  of  the  brain  and  its  meninges,  in  simple 
tubercular  and  cer«-*bro-spinal  meningitis.  When  in  these  diseases 
the  iniilium  myosis  ^ives  place  to  mydriasis,  the  cliang-e  is  a  seri- 
ous progrnostic  si^rn,  indii^atin^  the  sta^^  of  depression  with  paraly- 
sis of  the  third  nerve;  b,  iu  cerebral  apoplexy  the  pupil  is  at  first 
contracte<l,  according  to  Berthohl,  who  points  out  that  this  con- 
traction is  a  diag-nostic  sig^n  between  api>plexy  and  embolism,  Ib 
which  latter  the  pupil  is  unalter«?d.  f,  in  the  early  stag"ps  of  intra- 
cranial tumors  situated  at  the  orig-in  of  the  third  nerve  or  in  its 
course;  rf,  at  the  bcg"inning- of  an  hyslt'rical  or  of  an  epileptic  at- 
tack; *•,  in  tobacco  amblyopia,  from  stimulation,  probably,  of  the 
pupil-contracting  centre  by  tlie  nicotine;  /,  in  persons  following 
certain  trades  as  the  result  of  lon^-maintained  effort  of  accommo- 
dation (watchmakers,  jewellers,  etc.)  the  pupil-contracting-  centre 
bein^  subject  to  an  almost  constant  stimulus;  g,  as  a  reflex  action 
in  ciliary  neiu'osis;  consequently  in  many  diseased  conditions  of 
those  i)arts  of  the  eye  supplied  by  the  fifth  nei've  "  (Swanzy). 

Paralytic  myosis  occurs  in  diseases  of  the  spinal  coi*d,  t.c,  its 
cervical  portion  (cilio-spinal  centre):  «.(/.,  injuries,  and  inflamma- 
tions especially  of  the  chronic  form.  Sjunal  ^  myosis  apjM'ars  under 
two  forniSy  one  of  which  is  simple,  and  the  other  is  known  as  the 
Argyll-Robertson  pupil  who  first  called  attention  to  it,  iSi'S.  In 
the  simple  form  there  is  nufdium  contraction,  and  Ihe  pupil  reacts 
both  to  light  and  to  visual  convergence.  We  find  this  in  gray 
degeneration  of  the  posterior  columns  of  the  cord.  Tlie  verj- 
minute  pupil  sometimes  seen  in  tabes  dorsalis  is  probably  due 
t-o  secondarj'  contraction  of  the  sphincter  pupilla?.  Tlie  Robert- 
son pupil  is  one  which  Is  contracted  and  i-esponds  very  feebly 
or  not  all  to  light;  but  actively  responds  to  convergence.  Put 
the  patient  before  a  window  and  let  him  fix  on  a  distant  object, 
like  a  li-ee  or  house.  Shade  his  eyes  with  the  hand.  If  the  pupils 
react  little  or  not  at  all,  bid  him  (Ix  the  finger  at  10',  and  the  result- 
ing prompt  contraction,  whether  the  eyes  be  shaded  or  exposed, 


' "  Eye  Distiirbaiicea  in  Taben  Dorsalib,"  Scbujelchler,  Arch,  ftir  Ophtlt&L, 
fOl.  xH.,  p.  333,  ie«3;  Am.  Ed. 
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indicates  the  symptom.  That  convergence  and  not  acconiinodacion 
causes  ihf  myosis  can  bo  proved  by  putting  on  glasses,  —4.  D  if  the 
patient  be  emtiietropic,  and  observiug-  the  pupillary  eirei't  as  the 
eyes  fix  with  parallel  axes  and  u^'-ain  fix  at  10".  The  centre  for  con- 
vergence is  anterior  to  that  for  accommodation.  (See  Ma>rnus» 
"^Vnleitung  zur  Diagnosis  von  StOrungen  d.  Central.  Opbth.  App.," 
Breaiau,  iyt)ii). 

Shiggi.sh  Inaction  toli^ht,  with  prompt  response  to  convergence, 
is  due  to  extension  of  spinal  disea.'te  to  tlie  communicating'  fibres 
of  Meynert  fi*om  the  tuoetx'ula  tiuadrigemina  to  the  pupillar>' 
nuclei  of  the  third  nerve,  or  to  disease  of  fibres  from  the  optic  tract 
to  the  pons  Varolii.  It  is  a  symptom  of  locomotor  ataxia  and  of 
multiple  sclerosis. 

Lettivns  due  to  Disease  of  the  Cervical  Sympathetic  (refei-ence 
has  been  made  to  this  condition  on  p.  -I-T^). — Disease  of  the  cervical 
sympathetic  is  either  irritative  or  destructive,  and  as  its  functions 
are  dependent  on  integrity  of  the  spinal  cord,  disease  of  the  latter  ^ 
or  of  the  vcrtebne  between  tl»e  fourtli  cervical  and  the  second  dor* 
Ral  (cilio-spinal  centre  of  Budge)  may  cause  symptoms  closely  re- 
sembling those  primary  to  the  sympathetic.  Reflex  symptoms 
from  the  brain  of  an  emotional  character  simulate  nome  of  the 
symptoms  to  bo  referred  to,  and  wc  find  them  likewise  to  some 
degree  in  progressive  muscular  atrophy. 

The  symptoms  of  irritation  of  the  cervical  sympathetic  which 
were  conspicuously  pointed  out  by  Horner'  (IHTII)  are,  dilation  of 
the  pupil,  widening  of  the  palpebral  fissure,  slight  protrusion  of  the 
globe,  jiallor  of  the  side  of  the  face  and  head,  with  slight  fall  of 
local  temperature,  sometimes  increase  of  jwrspiration,  and  acceler- 
ation of  the  heart's  action.  Usually  the  only  symptoms  are  en- 
larged pupil,  pallor  of  face,  and  rapid  pulse — the  exophthaUnus  and 
wider  palpebral  fissure  are,  however,  added  to  the  picture  in  most 
of  the  cases  noted  by  the  ophtlialmologist.  Destnwtire  disease 
of  the  sympathetic  occasions  symptoms  the  converse  of  the  above, 
viz.,  marked  contraction  of  the  pupil,  which  irres|>unsive  Lo 
change  of  light  or  to  irritation  of  the  side  of  the  neck,  slightly  in- 
creased by  accommodation,  and  resists  the  action  of  mydriutics. 
The  vessels  of  the  iris,  choroid,  and  retina  disposed  to  be  dilated, 
the  upper  lid  droops  and  the  lower  lid  is  sliglitly  liftcnl,  owing  to 
paresis  of  Miiller's  muscle.  Retraction  of  the  eyeball  is  a  late 
symptom  and  not  ofu>n  noticed.  The  vessels  of  the  face,  conjunc- 
tiva, nostril,  ear,  and  scalp  are  dilated,  giving  a  flush  tr>  Imlf  the 
face  and  head,  with  sense  of  heat  and  rise  of  temperature  by  1..%'"  P. 
measured  in  the  nasal  or  auditory  meatus.    This  congi^tion  has 


'  Robs  ;  "  Di»vH»^s  of  the  NervooB  System,"  id  ed.,  1,  <MMtti8. 
'Klin.  UuaiLtiiblfi,tt«r. 
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been  knov\'n  to  last  three  yeiirs,  in  other  cases  for  nine  months, 
followed  by  a  rt?tiirn  to  normal  conditions  more  or  less  perfect. 
The  contrast  of  the  states  above  described  has  let!  to  the  division 
of  the  disease  into  two  stages,  but  in  the  condition  of  recovery  the 
half  fate  may  remain  paler  than  the  other  side  and  be  less  sensitive 
to  changes  of  external  temperature. 

Incn^ase  of  tears  and  perspiration  is  an  inconstant  symptom, 
and  the  opposite  states  have  been  observed.  Palpitation  of  the 
heart  Is  often  an  annoying  symptom  and  may  be  associated  with 
a  slow  pulse,  viz.,  to  74  or  fiti.  At  a  later  stage  the  piilst;  may  rlst;, 
but  never  higher  than  ^^  (see  Mobius'  '  case).  Slight  atrophy  of 
the  face  is  a  late  occurrence,  and  glycosuria'  has  been  observed. 

Causes  are  various,  viz.,  tumors  pressing  on  the  sympathetic 
cord  or  ganglia,  such  as  enlarged  glands,  aneurisms,  or  abscess; 
cicatrices  of  old  wounds;  extension  of  inllammation  from  the  apex 
of  the  pleura  in  phthisis  or  chronic  pleurisy;  injuries  and  wounds 
in  the  neck,^  and,  as  above  said,  any  lesion  of  this  region  of  the 
spinal  cord  or  vertebra;  calculated  to  provoke  irritation  of  the 
sympathetic. 

Pathology. — In  the  \Qry  few  cases  where  an  autopsy  has  been 
made  there  has  been  found  (1)  parenchymatous  inlhimmation  of  the 
cells  of  the  ganglia,  attended  by  swelling,  loss  of  nuclei,  granular 
and  fatty  degenex-ation  and  by  atrophy,  together  with  degenera- 
tion of  the  fibres  issuing  from  the  cells.  (2)  A  sclerotic  process  in 
the  connective  tissue  in  an<l  about  the  ganglia  and  in  the  nerves, 
resulting  la  such  an  increase  in  the  interstitial  tissue  as  to  com- 
press and  injuro  the  cells  and  axis  cylinders.  These  may  be  ob- 
served in  the  later  stages  of  the  diseases.  (3)  In  a  number  of  cases 
the  vessels  within  and  about  the  ganglia  have  been  found  dilated, 
tortuous,  and  vai'ieose,  and  hemorrhages  from  them  are  not 
rare. 

Prognosis  depends  on  the  cause  and  upon  the  estimated 
amount  of  Injury  to  the  nerve  or  its  ganglia. 

rrea^wen/.— Removal  of  any  cui-able  causes,  as  tumors,  etc., 
attention  to  geru^ral  health:  sources  of  reflex  irritation  are  to  be 
eliminated.  If  \.\w  nervo  has  been  severed  its  ends  may  bit  united 
by  a  stitch,  although  there  are  no  precedents.  Electricity  and 
galvanism  have  been  tried  and  abandoned  as  useless  by  all  good 
authorities. 

The  above  account  has  been  abridged  from  an  article  by  Dr. 


»  Berlin.  Klin.  Wochen.,  1884.  No.  16. 

'Qerhardt:    Volkiuanu's  Sauiiiilunf;.  Klin.  Vortrage,  Mo.  309, 
AD0onenroflen,"  p.  11. 

■  Uutohinson  :  Ophth.  Bosp.  Reports,  v.,  I8»,  IMS. 
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M.  A.  Starr,  on  vaso-motor  and  trophic  neuroses,  ajid  his  refer- 
ences are  as  follows: 

OfCle,  Med.  Chirurg.  Traiifi..  xU..  307-440.  18D8.  27  cams;  Port«BU,"U 
K(?^;8yrIlpatlll'ti(|lK•,'"^)l^s4•(1tt  I'aritt,  18419, 19caHC«:  GuleubergandQutmAnn 
"Die  Patholoffie  der  SyuiiHithicus.''  1873;  Nieati,  "  Le  P»ralywe  da  Nwf 
Syiupathiqae  Cervicale,"  1873,  W  ciuee;  BeelifTuiOIler,  Inaug.  Piu«rt,,  1^*5; 
Mitchell.  "Injuries  of  Nerves;"  Mobias,  "Pathology  der  SyiupatUiciit,* 
Berlin.  Klin.  Woohen.,  18W.  JJo».  15-19. 

Paralytic  myosis  is  found  in  lereneral  paralysis  of  the  insane. 
Myosis  nlso  occurs  from  paralysis  of  the  cervical  sympathetic.  K 
it  be  divided  (Claude-Beruaixl),  the  pupil  contracts,  the  eyeball  » 
retracted,  the  palpehnil  opening  becomes  smaller,  the  temporal 
ai-tery  is  dilated,  the  corresponding  half  of  the  face  becomes  con* 
g'ested,  warm,  and  moist  with  pei-spii-ation.  Similar  results  hiive 
followed  cases  of  injury.'  Horner  has  called  attention  to  this  con- 
dition occurring  spontaneously.  Willhrand  published  a  case  where 
such  symptoms  were  caused  by  the  prcssuiv  of  a  lymphatic  gland 
in  the  neck.'  The  jyupillar^''  fibres  of  the  sympathetic  leave  the 
cord  at  the  upper  dorsal  and  lower  cervical  vertebrae  and  going 
throujurh  the  superior  cervical  gang-lion  enter  the  carotid  plejEiu; 
they  then  pass  throuf^-h  the  ciliary  g"an^! ion  in  the  orbit;  but  Mit 
the  whole  nf  the  fibres  take  this  course  to  the  eye,  because  it  is 
found  that  if  the  ciliary  ganglion  is  extirpated,  irritation  of  the 
trunk  of  the  sympathetic  will  dilate  the  pupil.  The  ophthalmic 
branch  of  the  fifth  ncr^e,  and  probably  other  nem'cs  also  fiirntiih 
channels  of  acct*ss  for  sjTnpathetic  fibres  (Hensen  and  Volckfrs). 

3.  WppuH. — Alteniate  contraction  and  <lilatation  of  tJie  pupil 
occui's  sometimes  in  cases  of  nystagmus,  but  as  a  s.MUptom  of  dis- 
easo  of  the  nervous  system  it  has  been  seen  in  multiple  scleposis, 
aft-er  epileptic  attacks^,  in  hysterical  spasms  and  in  nnrvnus  pftrsous. 
and  the  oscillations  persist  um3er  exposure  to  bright  light.  Durinff 
the  phenomena  of  the  Cheyne-Stokes  ivspiration  something  similar, 
but  less  intense,  is  observed;  at  the  beginning  of  the  cessatior  of 
breathing  the  pupil  contracts  and  ceases  to  respond  to  light,  at  tlw 
first  movement  of  respiration  or  a  little  before,  the  pupil  will  dilate. 
Rhythmical  contractions  have  been  seen  in  typhoid  fever  dtirini: 
the  stage  of  brain  trouble. 

Treat tuent  of  the  above  conditions  itiquires  but  few  words.  Sel- 
dom will  any  measures  l>e  retjuired,  because  the  constitutional  mal 
ady  will  be  the  object  of  attack.  For  mydriasis  of  a  purely  local 
character,  which  is  vMvy  rare,  weak  cserine  solutions  may  be  giTen, 

'  Seo  ArrJii ves  GrOn^mle  de  M<^deoine.  touie  xiv.,  p.  396, 1860,  also  Hutchin- 
son, Opiith.  Hospital  Ke|)orts.  vol.  v.,  p.  138,  18ft6. 
*Graefe's  Arcbivf.  Uphth.,  Bd.  1.,  S.  »10,  1854. 
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but  what  la  to  be  said  at  this  point  will  be  deferred  to  the  section 
on    j>aralysi3  of  accommodation. 

-Irido-donesis  or  Treniiilous  Iris. — A  partial  or  total  dislocation 

<^*'     absence  of  the  lens,  will  permit  the  iris  to  oscillate  in  sudden 

'^''a.'ves.     It  is  somotiinps  sotm  in  hydrophlhalmiis.     It  depends  upon 

^^''^xitof  supportj  and  may  or  may  not  bo  accompanied  by  fluidity 

^B*^    \jhe  vitreous.    Nothingr  is  to  be  done  for  it. 

^ft  Begarding  the  effect  of  medicines  on  the  iris,  see  pp*  218^  221. 


CoNOEXiTAL  Defects  of  the  Iris. 


1.  Tfte  want  of  pigment  which  characterizes  albinocs  gives  to 
^*~*.^  iris  a  silvery  whiU!ness  si^n  In  whili'  rabblUs  or  a  tinge  of  red 

a  reddish-brown  color  when  there  is  not  total  lack  of  pigment. 

2.  Tlie  iris  is  sometime~s  entirely  absent,  a   very  rare  defect, 
'  "*  '•^irferemK/. 

3.  CohthoDia,  partial  or  complete  and  affecting  either  one  or 
^«th  eyes,  is  not  very  uncommon.    It  is  almost  always  vertically 

downward,  in  rare  cases  it  is  lateral.    The  iris  alone  may  be  divided 
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or  the  fissure  may  also  run  through  to  the  choroid.  In  other  re- 
spects the  eye  is  apt  to  be  imperfectly  developed.  It  may  be  too 
small  {mi cropldhaimus),  thieve  may  be  partial  cataract,  generally 
\ision  is  amblyopic.     The  pupil  remains  contractile. 

4.  Membrava  pupiUaris  perseverana  describes  what  usually 
consists  in  the  presence  of  one  or  more  threads  naming  a-cross  the 
pupil,  attached  not  precisely  on  its  edge,  but  a  little  outside  of  it, 
and  which  is  the  remnant  of  the  membnme  which  during  foetal 
development  is  differentiated  into  the  choroid  behind  and  the  raem- 
bi*ana  pupillaris  in  front.  Various  kinds  of  this  defect  may  occur, 
and  they  have  been  well  indicated  by  Dr.  Collins '  iu  diagi>auuuatic 
sketches.  In  certain  types  there  is  adhesion  to  the  lens  capsule  as  I 


'  Boyal  Loudou  Ophtbalmie  Hospital  Reports,  toL  xiL,  July,  188A,  p.  190C 
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have  seen  and  sometimes  this  iiii^ht  be  mistaken  for  inflammatory 
adhesion.     See  case  hy  Segpel,  K\h\.  Munahhhtlter,  Aug-.,  1890. 

Polycoria  is  a  rare  anomaly  iudicutiu;;  a  uiultipUcity  of  pupils. 
The  supernumerary  pupil  muy  be  close  lo  LUc  uormal  pupil  or  at  the 
periphery.  The  coiig:enital  defect  must  not  be  confounded  with 
perforations  due  to  atrophy.  See  Sclnveinitx,  Trans.  Am.  Oph, 
ttoc.,  Ibitl,  p.  59. 

I^JPLAMMATION   OF  THE  IrIS. 


The  si^s  of  infis  arc  objective  an<l  subjective.  The  former  i 
found  in  ehiinge  of  color  and  trxtiire  of  the  membrane,  and  in  the 
abnormal  behavior  of  the  pupil,  and  m  the  usual  tokens  of  tnject«d 
blood-vessels  and  external  effusions.  Change  of  color  of  the  iris  | 
iTi  the  early  sta^  will  consist  in  loss  of  the  brilliancy  of  its  surface,  { 
the  tracery  and  pattern  are  blurred,  the  tone  becomes  darker, 
and  uitli  increase  in  the  hitlanunation  a  iruirked  difference  ap- 
pears between  the  two  eyes,  if  one  i^cmains  imaffectcd.  If  botli 
are  implicated  a  blue  iris  will  change  to  a  dull  prraj,  a  har.ol  to  a 
dirty  brown,  and  in  advanc*?d  castrs  a  greenish  hue  is  often  seen. 
The  tissue  is  swollen  and  inlUtrated,  under  a  lens  or  by  the  naked 
eye  hemorrhagt^s  may  be  seen,  and  spots  or  even  masses  of  exuda- ! 
tion.  The  aquiH)us  humor  is  turbid  and  this  is  best  seen  by  noting- 
that  the  pupil  is  smoky  instead  of  a  clear  jet  black;  condensed  ligrht 
will  brin^  out  this  fact.  The  ptipil  will  be  sma11»it  will  not  respond 
to  variations  of  Wght.  Adhesions  or  deposits  of  jii^nient  may  be 
seen  at  its  edge,  and  their  formation  (jio«/er/or  «i/«etAro)  takes 
place  at  a  very  early  period. 

If  not  readily  discernible,  adhesions  will  become  apparent  upon 
dropping  a  solution  of  ati-opia  into  the  eye.  They  are  the  decisive 
and  most  constant  imlication  of  iritis.  The  snuillness  of  the  pupd 
results  from  the  swcllingr  which  puslies  the  membrane  into  the 
space  which  is  free  for  it  to  occupy,  and  hence  both  the  carliness 
and  the  constancy  of  adhesions  to  the  lens. 

The  cornea  may  be  dear,  and  ils  i-eflex  bright,  hut  in  bad  cases 
it  becomes  dull,  its  surface  steamy,  and  upon  its  deep  layer  pigr- 
juent  deposits  will  be  st^eu.  The  turbidity  of  the  aqueous  humor 
sometimes  gives  rise  to  yellow  precipitate  in  the  antenor  chamber 
(hypopynm).  The  globe  is  painful  to  the  touch,  its  tension  may  be 
normal  or  sometimes  increased;  a  state  of  minus  tension  indicat-es 
the  complication  with  cyclitis  and  belongs  especially  to  chrome 
cases. 

We  have  also  hypeneinia  of  the  ciliary  vessels;  in  the  mild  cases 
or  as  th)j  diseas**  abates,  Iherc  will  be  a  corona,  limited  to  the  vrcm- 
ity  of  the  cornoa,  comiKised  of  pink,  fine,  nearly  straight  vesaels 
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raUiatinR-  outward,  and  formiiiiEr  a  zone  about  six  millimetres  wide, 
mill  pi-oIon5ralioiis  iiinniiifr  out  toward  the  recti  muscles  (se4'  Fijr. 
155).    This  is  sometimes  called  the  iritic  zone.    Let  the  disease  be 
severe,  and  the  conjunctival  as  well  us  deeper  vesselB  will  be  en- 
^rp'd,  the  whole  front  of  the  eye  will 
he  inteuBely  re<l,  then^  may  even  be  :i 
little  sul>-conjnnetiv:iI    effusion.      The 
sivrt'fion  will  he  lachrymal,  not  nnicoi- 
<Jal  nor  purulent,  the  eyelashes  will  not 
;  be  stuck  togrether,  the  hds  will  be  im- 
perfectly opened. 

Subjective  symptoms  ^Wll  be,  im- 
pairment of  sijarht.  winch  occurs  verj- 
early,  and  often  l>ecomes  extreme,  in- 
tolerance of  li^rht.  and  pain.  The  pain 
is  a  conspicuous  featurti  from  the  outsi't.  Situated  fli-st  in  the  g-lobe,^' 
it  soon  ra^liates  aloiif?  the  branches  of  the  llfth  nerve,  chiefly  the 
supra-orbital  and  malar.  Tender  points  will  beat  the  supra-or- 
bital nott'li  and  at  the  vertex.  It  spreads  soiiietlmeB  to  the  side  of 
the  nose  and  the  inner  side  of  the  orbit,  hut  the  tisual  complaint 
is  of  the  forehead  and  top  of  the  head  and  the  temple;  tbe  pain  is 
most  sevpi-e  towai*d  ni^ht,  or  early  morning,  and  often  robs  the 
patient  of  sleep. 

Adhesion  of  the  pupil  has  been  said  to  occur  at  an  early  period, 
and  the  reason  is  that  the  aqueotis  quickly  is  -satunited  with  plastic 
material,  and  readily  j?lues  tojLrether  surfaces  which  are  already  in 
contact  (Arlt).  If  atropia  is  uso<i  very  early,  thes*»  adhifsions,  hem^ 
soft,  will  give  way  m  part  or  wholly.    If  the  pupil  should  become 
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round  and  fully  expanded,  it  may  agrain  acquire  axlhesions  in  its  en- 
iarped  condition.  If  the  adhesions  only  yield  m  part,  the  pupil 
acquires  most  irregular  shaix-.s  according  to  the  number  and 
breadth  of  the  attachments.  It  will  Im^  f^«>tooned  in  various  ways 
(see  Fi^^  150).  Tlie  plastic  exudation  becomes  firmer  and  bettor 
oi^ganixed  as  the  diseast?  advances.     If  treatment  is  inefficient,  the 
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pupillary  space  becomes  choked  (occ/M«ton  of  pupil),  the  edg^e  be> 
comes  wholly  adherent  and  communication  between  the  anterior 
and  posterior  chambers  will  be  cut  ofT  {excluaion  of  the  pupil). 

Iritis  may  attack  oni'  oyc,  or  both,  and  either  simultaneously  > 
successively.    It  may  be  so  slight  as  to  puss  in  a  ftnv  days,  it 
erally  lasts  two  to  six  weeks,  If  neglected  it  may  continue  fo^ 
months,  and  the  end  bf  atrophy  of  the  globe  and  hopek'ss  loss  o^ 
si^ht.    It  is  not  a  diseaiie  to  be  treated  expectantly,  its  teudeuci« 
are  to\vai*d  luist-hief. 

Pathologically  we  have  several  varieties,  viz.,  serous,  spongy^ 
plastic  or  gHmmy, and  suppurative  iritis. 

Iritis  serosa  was  formerlj*  tilled  Descomitis,  a^uocapsulitis 
etc.  It  is  often  inconspicuous  in  symptoms;  thert*  will  be  slight 
circum-comeal  hyperEemia,  ^nsion  will  be  reduced  but  perhaps  not 
seriously,  the  eye  will  feel  uncomfortable.  By  close  inspection  thftj 
pftsU'rior  surface  of  the  cornea  is  fotitid  dott^'d  with  specks  of  pi^ 
ment,  especially  upon  its  lower  tliird,  the  aqueous  is  cloudy  an<3 
may  be  in  large  quantity,  the  iris  is  pushed  backward  and  dull,  the' 
pupil  acts  sluggishly  and  may  have  some  synwhia.  Iritis  with 
abundant  serous  elTusion,  as  shown  by  the  fulness  of  the  anterior 
chamber,  may  bo  an  acute  and  painful  disease,  while  the  conditioUj 
now  mentionetl  is  a  chronic  affection,  with  inconspicuous  symi 
toms,  which  may  last  for  we?ks.  Dr.  Knies  in  1ST9  reported  at 
autopsy  of  such  a  case  and  found  that  the  whole  uveal  tract  wasii 
volved,  as  well  as  the  sheath  of  the  optic  nerve  up  to  the  chiasr 
Tlie  optic  nerve  was  tntlamed  and  also  the  retina,  for  a  small  area 
around  the  papilla.  The  deep  pai*t,  of  the  vitreous  was  liquefie 
and  detached;  its  anterior  part  permeated  by  granular  cells  and 
membranes.  The  disease,  therefore,  nuist  be  genenilized,  as  mucl; 
more  than  iritis,  and  might  perhaps  be  callc<l  uveilis  serosa  or 
uveitis  anterior  (see  p,  407),  cyclitis  serosa.  I 

The  changes  which  iritis  produces  in  the  aqueous  humor  have 
been  rofej-red  to,  especially  that  it  becomes  highly  albuminotis  or 
fibrinous.  It  seems  likely  that  its  chemical  alteration  has  aomc 
olTtTt  in  dissolving  the  pigment  of  the  iris  and  thus  favors  its  de 
posit  upon  the  back  of  tlie  cornea.  The  turbidity  of  the  aqueoui 
arises  fronj  the  presence  of  lymphoid  cells,  pus,  and  red  blood-cor-1 
puscles.  They  become  disorganized  into  molecules,  and  may  pre-j 
cipitate  as  hypopyum.  They  form  groups  and  masses  deposited  oc 
the  cornea  and  they  will  be  felted  in  a  web  of  nnc  fi!>rilla!. 

The  most  marked  illustration  of  turbidity  of  the  aqueous  »p-l 
pears  in  a  condition  which  has  been  called  .^joonfjfj/ iritis  (Knapp). 
I  have  seen  it  a  few  times.    The  iris  is  pushed  far  back,  is  very 
much  uhscuriHl  by  the  muddy  aqueous.    As  the  fluid  grows  clear, 
beginning  at  the  edge  of  the  anterior  chamber,  the  material  seems 
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have  a  serai-soiid  form  and  has  been  raistakon  for  a  dislocated 

'^Q^.  It  may  seem  to  come  from  llic  iris  tike  a  cyst;  usually  it  is 

absorbed  completely,  shrUikiris-  to  a  thin  inembraiie  covering  the 

Pi*I>n  and  finally  disappears  without  synechia.     Arlt  has  examined 

t^»^*i  material  and  describes  it  as  sero-flbrinous  and  heniorrliug^ic,  in 

""^ich  the  fluid  and  cell  elements  tend  to  separate,  and  the  Huid 

^***«  separati^s  into  a  network  of  very  fhie  fibres  Uke  the  exudation 

^^°^    croupous  pneumonia,  and  a  formless  gelatinous  mass. 

^ft  While  plastic  exudation  is  the  rule  in  iritis,  we  have  a  tj'pe  in 

^■^^^ich  yellow  nodules  and  nuissos,  one  oi-  many,  i>roject  from  the 

^r^-^-rface  of  the  iris,  and  ai-e  calle^d  gummata  or  condylomata,  a  name 

^■fe^ven  because  of  their  very  generally  syphilitic  origin.    They  are 

Hf^»     brownish-vellow,  or  streaked  with  blood,  or  may  form  a  deposit 

B^^^"^  the  bottom  of  the  anterior  chamber.      When   absorbed    they 

*-^ave  a  ^ayish  discolored  spot  where  the  iris  will  bo  adherant  and 

^^trophied;  sometimes  such  changes  are  very  extensive.    The  same 

^^eposits  occur  in  the  ciliary  body  and  choroid  and  a  lar^e  mass 

-*iiay  soften  the  sclera  and  project  in  a  considerable  tumor.    Similar 

■ftodulea  are  occasionally  seen  in  rheumatic  forma,  and  the  resem- 

l>lance  to  tubercular  deposits  must  not  be  foi'gotten  (see  below). 

Suppurative  iritis  is  generally  the  effect  of  wounds  or  of  opera- 
tions, or  of  infections  diseases.  It  is  usually  only  a  part  of  general 
suppuration  and  need  not  be  specially  described. 

A  most  insidious  and  rather  rare  form  of  iritis  occurs  with 
almost  no  signs,  either  subjective  or  objective,  save  dimness  of 
sight  and  posterior  synechiae  revealed  by  atropia.  I  have  seen  it, 
and  Mr.  HutchiuHun  des<;ribes  cases.  Trans.  Oph.  Soc.  United  King., 
Vol.  VIII.,  pp.  &a,  117,  under  the  name  of  quiet  iritis. 

ComplicatioHfi.— Supposing  the  disease  to  have  apparently 
started  in  the  iris,  we  have  already  referred  to  the  possibility  of 
faint  haziness  of  the  cornea  and  to  the  deposits  upon  its  posterior 
surface.  It  is  proper  to  emphasize  the  intimate  conuwtion  which 
subsists  between  all  parts  of  the  uveal  tract,  and  that  the  iri.s  is 
often  only  the  midiUt?  factor  in  a  morbid  process  which  may  reacli 
in  both  directions,  forward  or  backward.  The  iris  is  acted  upon  by 
inflammations  of  the  cornea  and  sclera,  as  well  as  by  inHammti- 
tions  of  the  choroid  and  ciliaiy  body.  On  the  other  hand,  one  must 
be  vigilant  to  note  when  iritis  passes  into  irido-cycUtis  or  irido- 
choroiditis.  There  will  always  be  hypenemia  and  some  tissue 
changes  of  the  deeper  uveal  stnictnres,  but  lesions  which  demand 
attention  often  appear  and  will  be  referred  to  later. 

It  has  been  asserted  that  during  iritis  the  retina  and  optic  nerve 
may  be  inflamed  without  concomitance  of  the  ciliary  body  and  cho- 
roid (Schnabel),  that  a  gray  or  yellowish  iuUltration  may  appear  in 
Btina  near  the  optic  disc,  that  the  latter  maybe  hypencmic  and 
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swollen,  and  that  thts  condition  may  last  longer  than  the  atlackof 
iriLJH,  and  account  for  i>ei*sislent  dimness  of  sight.  It  is  difllcuH  to 
dticido  the  existence  of  such  Lesions  while  the  media  are  hazy,  and 
it  is  true  that  the  disc  if  discernible  will  sometimes  be  red,  and  at 
other  times  fix'e  from  hyperemia;  careful  observation  has  enabled 
me  to  note  this  dilference.  When,  however.  th«  media  are  clear 
enough  to  i>ermit  accurate  inspection  by  the  ophthahnoacopc,  one 
may  sometimes  llnd  eo-exisient  retinitis  and  neuritis.  Such  a  case 
with  plastic  exudation  into  the  papilla  I  clearly  remember. 

The  haziness  of  the  vitreous  is  occasioned  by  the  presence 
minute  particles  and  threads  and  j)erhaps  membranes.     It  may 
partially  or  even  wholly  jitpu'fled.     In  clu'ouic  cases  it  uuder^oeS" 
serious  disor^'anization.  which  will  be  liereafter  referred   to 
which  remains.    Much  of  the  alteration  caused  by  acute  attack 
will  pass  away. 

Seqne.l(X  of  iritis  are:  1st.  Adhesions  of  the  pupd  to  the  caj 
of  the  lens,  and  if  tl>ey  have  been  torn  oy  atropia,  pig-mcntary  spots 
remain.     2d.  The  exudation  may  become  organized  into  a  membr 
filling  tht*  whole  pupil,  and  it  is  sometimes  vascular.    If  it  be  ver 
dense  it  will  be  indistinfrulshable  from  cataract  and  has  been  calle 
spurious  caUiract  (see  Fij,'.  \'u).     The  pupil  is  always  small  in  sue 
cii-cunistauces.    The  complete    adhesion  of  the  pupillary  bordc 
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forming  an  annular  synechia  is  called  exclusion  of  the  pupil.    If»  in 
addition,  the  pupillary  area  is  occupied  by  a  membi*ane  we  have 
occlusion  of  the  pupil.    3d.  In  consequence  of  the  conditions  just 
meutioneil,  tlie  posterior  chamber  sometimes  becomes  distended 
with  tluid  and  the  iris  bulg:es  forward,  while  the  pupillary  edge 
drawn  deeply  backward,  and  the  periphery  pushed  against  the  cor? 
nea  (see  Fig.  138).     If  at  certain  parts  the  iris  is  more  adherent  or 
atrophic*!,  its  surface  will  project  in  cyst-like  forms.    It  may  evej^f 
be  pushed  forward  so  far  as  to  be  in  almost  complete  contact  wit^^ 
the  cornea.    The  eyeball  will  be  hard  and  we  shall  have  the  con- 
ditions known  as  secondary  glaucoma.    4th.  The  posterior  surfac 
of  the  iris  may  be  more  or  less  completely  glued  to  the  lens,takii 
the  contour  of  its  surface,  and  its  periphery  may  be  deeply  retracts; 
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/ormlng'  a  circular  furrow,  whloh   Indicates  that  It  has  acquired 
adhesions  t^i  the  ciliary  procf^sses.    The  tension  is  apt  to  Ik*  rcMluced. 
_         The  evil  effects  of  pupillary  adhesions  aav  pmportionate  to  their 
B  extent,  apart  from  obstruction  or  opacity.     Broad  adhesions  which 
'nay  not  i>e  complete,  sometimes  occasion  i-elapses  of  inilamination^ 
but   this  tendency  is  not  so  great  as  was  at  one  time  supposed. 
^'^cy  render  the  eye  irritable  and  may  require  an  operation,  iridec- 
tomy, hut  not  until  the  nixjossity  for  it  has  by  experience  been 
tU^nionstrated.     A  few  small  adhesions  wUl  not  occasion  trouble  in 
'ttost  instances.    Much  depends  on  Idiosyncrasy.    If,  however,  the 
P^l>il  is  extensively  or  wholly  adherent,  the  above-named  n»siilts 
^«<;ome  very  threatening?,  if  not  destructive  to  sight,  and  demand 
ixitorference. 

5th.  The  capsule  of  the  lens  may  l>ecome  thickened  bj-  prolifera- 
tion of  its  epithelium,  for  a  space  corresponding:  to  the  pupil. 
L' per  and  more  serious  lesions  of  the  lens  occur  in  chronic  and 
>inplicated  cases,  causing  so-called  inflammatory  cataract.  The 
^fctis  is  densely  white  or  yellowish,  may  be  chalky,  is  small,  the  cap- 
Sule  shrivelled  and  very  thick  and  the  iris  will  be  atrophied.  Atro- 
phy of  its  tissue  occurs  in  many  ehronie  eases,  :ind  is  recognized  by 
Ieitremo  thinness  of  its  structure,  often  in  patches,  which  will  seem 
to  be  fra^'od  out  and  gray  and  permit  lig'ht  to  pass  through  when 
viewed  hy  the  ophthalmoscope  or  under  oblique  illumination. 
Causes  of  iritis  are  local  and  constitutional.  It  may  come  from 
functional  strain,  from  injurs',  from  operations,  from  penetration  of 
Iforeig"n  hwUes,  by  extension  from  adjacent  structures, viz.,  the  cornea, 
the  choroid  and  ciliary  body,  from  a  swollen  lens,  detachment  of  the 
retina,  etc.,  and  we  have  it  also  by  comnumicatian  from  the  oppo- 
site eye  as  sympathetic  ophthalmia.  More  frequently  it  is  due  to 
constitutional  causes,  especially  syphilis,  both  secondary,  t^rtiarj-, 
and  liereditai*>',  and  sometimes  intra-uterine.  Rheumatism  and 
gout  are  next  in  potency  as  causes,  and  the  attacks  which  they 
cause  are  obstinate,  painful,  and  recurrent.  Syphilitic  iritis  is  of  the 
plastic  tendency,  rheumatic  and  ^outy  are  more  serous.  Gonor- 
rliu'a  occasionally  causes  iritis.  The  arthritis  of  g-ouorrhcea  is  duo 
to  the  presence  of  the  jEronocoeci  (diplococri  of  Neisser)  in  the  joints, 
and  the  same  explanation  is  probable  for  iritis.  Other  causes  are, 
malaria,  febris  recurrens,  variola,  scrofula,  tuberculosis,  diabetes 
mellitus,  and  conditions  which  ai-e  unkn<iwn.  Syphilis  stands  for 
the  cause  in  al>out  6{yi  of  all  cases  (Alexander). 

It  is  impossible  by  the  quality  of  the  inflammation  to  declare 
what  may  be  the  constitutional  cause,  except  in  a  restricted  sense, 
as  for  example,  that  gummy  exudation  is  almost  certain  to  be 
syphilitic;  etiological  deductions  must  como  from  inquiry  into  gen- 
eral symptoms. 
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JVofnoji'jf. — Thp  tlnralion  will  dcpond  not,  only  on  tht*  severity 
WbA  cuise  of  the  attack  and  upon  its  cunipticalions,  but  very  htrgi^ty 
«pea  the  nature  of  ttie  treatment.  If  the  pupil  is  fi^eed  fix>in  adliu- 
aifias  at  an  early  time  or  thes*?  arc  few,  this  is  a  most  favonibl* 
orcttmstanco,  if  not,  tlie  duration  will  be  lon^  and  the  ivsult  more 
«r  less  damaging:  to  Bight.  The  rheumatic  and  ^outy  types,  whUo 
less  likely  than  some  others  to  inflict  harm  to  vision,  are  apt  to  be 
tt<iliviut<.  and  painful.  The  liuratiou  and  injury  belonj^ing^  to  syph- 
ilitic forms,  are  in  pmportion  to  the  quantity  of  exiiilation  and  to 
the  complications  with  deep*;r  parts.  Seldom  will  an  attack  iiield 
in  h'ss  than  two  weeks  and  it  may  go  to  eight  weeks  or  in  ca«e  rf 
iN»inpliralions  to  many  months.  In  simple  cases  vision  will  be  per- 
fectly n'stored. 

Trt<itmeni.~~A  patient  must  be  kept  in  more  or  less  seclusion 
In  a  room  moderately  dark  and  avoid  use  of  liis  eyes  and  all  sources 
of  irriUition.  In  some  severe  cases  ho  will  be  confined  to  be<l.  It 
tit  true  that  patient.s,  especially  in  dispensary  practice,  gt>  out  of 
(loont  and  Hotnetirnea  do  not  interrupt  their  avocations,  hut  the 
affect  is  unfavorable,  even  though  the  sore  eye  be  bandaged 
tthadcd. 

The  essential  and  master  remedy  in  iritis  is  sol.  atropim  sul^ 
pliuLiH.  fj-om  the  beginning  onward  to  the  end.    The  prevailmg  fault 
til  to  nse  it  with  too  much  caution.    Its  potency  when  the  iris  is  in- 
MaiiitMl  is  far  less  than  when  the  eye  is  normal;  the  reasons  arc  aa^ 
fnHows:  The  activity  of  endosmosis  through  the  cornea  is  impairo^H 
biH'uuse  its  tissue  is  surcharged  with  fluid,  and  the  tension  of  the 
IflolK'  is  uicn-ased.    The  swollen  condition  of  the  iris,  the  inaptitude 
of  Its  muscular  llbres  to  contract,  the  byperseuiia  and  the  adhesions 
combine  t^  oppose  its  effect,  even  when  the  solution  has  entei-ed  the 
unueous  ohaniber.     For  these  reasons,  a  solution,  gr.  iv.  ad  I'x^ 
nuist  be  used  in  such  fnuiuency  :is  will  effect  the  purpost;.     This 
will  varv  in  dilfeivnt  cases.     It  will  l>e  dropped  in  four  to  six  limes 
dally,  or  once  in  two  boui-s;  or  it  may  be  put  in  six  times  an  hou^^ 
1^11*0  timcH  daily,  or  four  times  an  hour  three  times  daily.    Fo^^ 
ii'itw  after  extniction  of  cataract,  I  use  a  solution,  sixt*'en  grains  t^^ 
the  ounce — the  condition  not  permitting  fi^Miuent  instillations,  and 
for  this  reason  the  strength  is  increast^.    So  long  as  certain  pei 
nictntis  I'lTect-s  presently  t<i  be  described  do  not  occur,  the  elTort 
dilate  the  pupil  is  to  be  pei-severingly  pushed  until  it  is  actua 
accoiripllshed.     But  there  are  certain  possibilities  of  harm  in  at 
pla,  not  t*»  iHi  overlookeii:   viz.,  its  poisonous  constitutional  efTecti 
rationtft  may  (|uickiy  complain  of  dryness  of  the  throat,  and  it  will 
bo  !H*en  to  Iw  red  and  the  sivliva  scanty — this  is  not  to  be  hee<led 
ilangorotis;    but  when  a  tlushed   face,  a  quick   and   feeble  pul 
nuuhea,  prostration,  and  fainting  appear,  and  when,  as  sometim 
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occurs,  delirium,  at  first  talkative,  afterward  with  delusions  and 
riolenct.',  shows  itself,  the  situation  ia  sufficiently  alarniinsr.     Some 
persons  are  specially  susceptible,  and  are  disturbed  by  small  quan- 
fcitJcs.    When  such  si^jrns  arise,  the  atropia  must  be  stopped,  alco- 
iiohc  stimulants  piven,  and.  if  violent  delirium  exist,  hypodermic 
injections  of  sulpliate  of  morphia,  ^r.  :J  to  ^,  repeated  as  needful. 
To  prevent  poisonous  symptoms,  care  should  be  taken  to  di-op  the 
solution  into  the  outer  ratJier  than  into  the  inner  an#^Ie,  am!  hold 
the   head  so  tliat  the  Uuid  does  not  roadiiy  flow  towaixl  the  puncta; 
pressing  with  the  tUijsrer  over  the  puncta  and  sac  is  of  ser\ice  to 
fa«n<3er  passa^*  of  the  solution  into  the  throat.     Another,  but  less 
Cr^cjuent  and  less  serious  effect  of  prolonged  use  of  atropia,  is  that 
Lti     <::auses  a  form  of  g-ranular  conjunctivitis.     It  is  now  believed 
t-lii^t  the  pi*esence  of  germs  in    the   solution    accounts   for   this 
3tt'*:*ct.      Cohn.    Hirschberg,    Franke,    and     Kuppi'll  ali   concur  on 
^l*Vs  point.     It  is  better  to  sterilize  the  solution  by  boiling',  and  to 
•^^S-nge   frequenllj-.     Atropia   may   be   mixed   with   vaseline  and 
^*>     employed.      If  atropia   must  be  abandoned,  we  have  a  sub- 
^^Itutc   in  duboisia,  to  be  pivon   in    the  same   strcnjerth  of  solu- 
^*<:>n,  or  hyoscyamine;  but   both   these  are   in  a  de^^ree  liable  to 
^^use  like  constitutional  etfects.    Usually  alt  mydriatics  must  be 
*^Tiounced  until  the  toxic  symptoms  subside,  and  then  resiimed  in 
^Xtcli  deg^ree  as  may  be  tolerated.     One  need  not  expect  the  full 
^ftect  on  the  pupil  at  the  Iji^'inning:,  and  if  there  be  givat  hyper- 
emia, the  use  of  leeches  to  the  temple  will  promote  its  absorption;  if 
the  anterior  chamber  be  deep  and  the  eye  tense,  paracentesis  will 
greatly  aid  its  eifect.    It  is  a  common  experience  that  as  soon  as 

ithe  pupil  enlargres  to  a  considerable  de^ji'eo,  say  to  about  six  or 
eight  millimetres,  the  symptoms  speedily  grive  way  and  recovery 
sets  in.  This  will  take  place  even  though  some  adht?sions  remain. 
Yet  in  I'heumatic  iritis  this  hai)py  sequence  does  not  always  ap- 
pear. The  aqueous  remains  turbid  and  in  large  quantity,  and  pain 
continues.  It  will  be  well  to  apply  two  leeches  to  the  temple, 
and  paracentesis  may  l>e  admissible.  It  is  also  efficient  to  give  a 
hypodermic  injection  of  morphia.  Another  remedy  to  aid  in  bring- 
ing about  dilation  is  the  hypodermic  injection  of  muriate  of  pilo- 
carpine, gr.  i  or  iV  (Schweigger).      Iritis   may  occur  in  persons 

■  of  gouty  diathesis  as  the  first  token  of  their  constitutional 
tendency.  If  it  appear  when  there  is  great  depreciation  of  health, 
the  disease  may  not  be  violent  in  intensity,  but  is  likely  to  be  most 

■  pertinacious  in  duration,  and  aggravating  in  its  upsand  downs. 
Nothing  but  general  hygienic  measures  will  in  some  cases  be  of  any 
value — except,  always,  atropine. 

H      An  additional  application  is  warm  water,  and  the  temperature 
I.    such  as  the  patient  prefers.    Sometimes  for  suppurative  iritis,  es- 
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pecially  trauiuaiio,  walor  as  hot  as  can  be  bome  \s 
tinually  applied  for  two  or  throe  hours,  and  this   i-^ 
four  times  daily.     To  leHS  8e\-erc  caswii  dry  warr».-fc^ 
heatwl  napULii,  or  a  bat  of  cotton  and  bandagt;.    C3  ^ 
dis;i^rce  with  iritis,  except  the  traumatic  kin<V 
persons.     For  a  large  proportion  of  cases  the  loci  — 
control  the  attack.     For  the  noctumal  \>\\m,  hot. 
to  be  used,  and  morphia  or  sonic  kind  of  opiate  s^ 
grains  of  antipyrine  or  of  phenacetine  will  oftei-^ 
and   may  be  repeated.     Rubbing  into  the  for^l 
morphia  is  a  resource  when  the  pain  is  not  ve»-^; 
over  the  forehead  and  temple,  with  extract*!i 
uncleanly,    yet    is   in    vogue    as    anodyne.      C2l:i 
cautiously   applied   to   avoid   its  getting   int.c» 
comforting.    A  mixture  of  chloral  hydrate  arKi 
a  little  oil  of  wintergreen  is  added  is  valual>l^ 
especially  with  tendencies  to  relapse,  confineiii* 
indispensable,  until  the  intensity  markedly  al>£i,-fc«^sL     r  ^"^  '^m  ia 
subjects  tills  rule  also  applies,  but  may  need      w^araodifj^     .      ^'"^^(af 
use  of  a  thick  bandage,  and  permitting  them     't^o    iia/t.     '**''  J/i  (t, 
or  where,  protected  from  wind,  fresh  air  can  l>«    Cfnijoy    *^"  a  ;>i;j^^ 
Constitutional  treatment  will,  in  .some  cases^   be 
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while  even  in  the  syphilitic  cases,  providing  their*  ti-p,.  ■      '^^flsab/* 
curials  are  often  not  given  until  the  local  synipton7.ssi,^^."''/tf,  i^    ' 
weaiwn  of  success,  while  ati*oj»ia  anrf  /.  •    7jfi„.' 


are  not  the  great  weaiwn  of  success,  while  ati*oj»ia  ao^j  '"''*•    Tjfip,, 
proceedings  are,  and  only  need  skilful  use.     But  if  t/j^  .  ^^  -ibfjil 
severe,  if  the  pupil  remains  closely  adherent,  if  thfrc  he  ^^^ck  ^ 
udation,  if  the  syphilitic  poisoning  be  profound  or  tlie,.^,     '^"'".Vp^^ 
taiy  s>*philis,  mercury  must  be 


InufK-tinn  is,  in  many  cases,  the  „  ^^ 

arms,  sides  of  thorajc,  or  inside  of  thighs,  alwut  half  ^  (j  J***^  tjj'g 


given  in  the  most  effij^..   *'''*(/j. 
e  best  method— ruhbin»  \^'^'  I'av^ 
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blue  ointment.  If  for  any  rea.son  this  is  to  be  avoid(>tj 
iodide  of  mercury,  gr.  i.  ter  in  die,  may  l>e  given,  while  a  |.  .•--^uy 
vation  is  to  be  had  by  gr.  ^  of  calomel  every  hour.  ^J^'**  sajj. 
Tnercur>%  twenty  per  cent,  is  sometimes,  with  delicate  5^;  ^^^  of 
preferred  to  the  blue  ointment.  Hypodermic  injection  of  ^^*  ^^  be 
sublimate  or  of  the  tannate  of  mercurj' has  been  empi  '^siv^ 
praised,  but  I  have  no  disposition  to  resort  to  it.  In  ail  th  f "^  **^ 
saUvation  is  to  he  carefully  avoide<l.  At  its  first  sig^  ^  ^  c^u^ 
tannm,  or  of  chlorate  of  potash,  and  diligent  use  of  a  s^*^*^  of 
brush,  are  to  be  msisted  on.  Mi-rcurial  vapor-baths,  vi  ^'h- 
black  oxide  of  mercury  upon  a  n^l-hot  iron,  added  to  iv  '"'•  of 
arrangements  for  a  vapor-bath,  is  an  admirable  way  of  « '^  }^k\ 
the  mercury  without  disturbing  the  stomach;  using  it  on.  ^"'^'n 
These  proceedings  are  directed  against  a  case  of  severe  inn^  ^^^h' 
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I  tlon.  But  it  Is  very  common  to  give  patients  the  so-cailed  mixed 
[treatment  of  biniodidc  of  mercurj,  with  iod.  potass.,and  l<eep  it  up 
[Ion;,'  after  the  eye  has  recovered,  to  counleiact  the  constitutional 
Jison.  For  special  details  as  to  the  treatment  of  syphilisi.  I  must 
3fer  to  other  Ireutises.  Syphilitic  intis  usually  comes  with  a 
Ipapillaiy  or  ros<*olar  eruption,  about  four  to  six  weeks  after  chan- 
e, while  it  maybe  delayed  to  the  second  year  or  to  tlie  tenth 
rear,  and  it  may  come  as  a  t*'rtiary  symptom.  For  children  the 
Jmtrcurial  ointment  is  the  bf-st  tivatment^  combined  with  careful 
l&ttention  to  nutrition,  cod-liver  oil,  healthy  and  clean  skin,  etc 

Kheumatic  ©r  gouty  iritis  calls  peculiarly  for  correct  consti- 
Itutional  treatment,  viz.,  alkalies  in  full  doses — Rochelle  salts, 
[liquor  potassjt,  lithia  water — and  especially  useful  is  the  Turkish 
I'lmth.  Sometimes  coichicum,  combined  perhaps  with  iod.  potass., 
fwili  prove  its  superiority,  and.  in  general,  regard  must  be  paid 
[to  the  phases  of  the  constitutional  diathesis,  and  to  the  reuie- 
[dies  which  have  proved  useful  for  other  symptoms.  Salicylate 
Iten-grain  doses  everj-  two  houre  until  its  effects  are  secured.  Pilo- 
[carpine  muriate  given  h>'podermicalIy  is  sometimes  of  value,  but 
Lreganl  must  be  paid  to  its  occasional  depressing  effects  on  the 
leart;  the  dose  will  be  gr.  -^ff  to  \.  Turpentine  oil  in  doses  of  Ave 
Idrops  in  capsules,  three  times  daily,  has  been  recommended.  I 
Imust  also  ijisist  upon  the  pi'oper  appreciation  of  a  patient's  general 
[condition,  whether  sthenic  or  asthenic.  In  the  former,  purgiitives 
land  sweating  and  diureti<rs  may  he  nxhihited  with  freedom;  in  the 
lAtter  they  must  be  most  cautiously  given,  and  alien  quinine \\'\\\ 
[be  the  potent  remedy,  and  stimulants  be  needful  to  buUd  up 
[strength.' 

Oonorrhreal  iritis  will  be  found  XjO  keep  step  with  the  Rnccc5w  of 
Lthe  treatment  of  the  urethra.    I  havo  known  iritis  to  follow  the  in- 
^troduction  of  a  sound   in   treating  urethral  stricture,  the  same 
patient  luaving  had  iritis  with  gonorrhojal  attacks. 

Iritis  is  often  cure<l  with  perfectly  normal  pupil,  but  synechioj 
[may  remain.  As  has  bei-n  said  abovo,  tliis  fact  has  been  held  to 
^account  for  the  tendency  to  rel:i|)ses  which  many  cases  exhibit. 
I  That  this  is  measurably  true  must  be  believed.  Tlint  this  is  so  fiv- 
Lquently  the  case  as  has  been  claimed,  is  not  true.  Many  cases  of 
[extensive  posterior  synechia*  are  to  bo  remembered,  in  the  ex[>eri- 
|«nc4?  of  every  practitioner  in  eye  disease,  wlilch  have  not  liad  rc- 
llapses.  The  o|R*ralion  of  coretysts  was  devised  by  Strealfield  and 
[modified  by  Passivant,  to  detach  such  adhesions.  The  former 
[used  a  notched  spatula,  wliicli  was  inserted  between  the  iris  and 

'  EliJt.  «k1«  Balj'cil.  eo.  (Warner*  fioiiictimes  is  more  effoctivL*  than  the 
[ciinple  salt  both  In  this  antl  the  follnwiog  typo  of  iritiH.    It  euutaiuu iod. 
pot.,  fl.cit.  ciiuicifugtt,  and  tr.  geUemiiii. 
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the  lens,  to  pnll  away  the  attachment,  as  with  a  blunt  hook.  TW 
lattvr  us(!ti  a  paii'  of  fine  foiveps  to  pull  otT  the  ins  at  Xhv  adhnnt 
spot.  In  hoth  cases  the  wound  shoniri  !>e  in  the  comeaand  nWi«(iii^ 
so  that  w]ij]t;  admitting?  tlie  instnunent,  the  Ioks  of  aqueous  shndt 
be  a  miuinium.  Care  should  be  t^ken  not  to  penitit  the  irisutu 
caug^ht  in  the  wound,  and  not  into  injiiiv  the?  lens  capsule.  Thclrii 
tolera,tes  such  an  inlerfereni-e  welt,  and  t.he  opei-ation  may  beasmury 
times  i-epcated  as  the  nujuber  of  the  attachments  may  reqmiv;  bat 
it  has  not  seldom  happened  that  the  synechiic  were  rtvcstJibluM. 
It  is  wise  to  wait  to  learn  whether,  in  a  "riven  east*,  there  be  iiw-dlo 
iaterfei-e,  and  then  to  choose  corelysis  or  iridectoufj',  as  the  coodi* 
tion  may  dictate.  For  close  and  numerous  and  broad  adbeswca, 
iridectomy  at  llie  place  of  attarhnu-nt  should  be  clius»m;  for  asiii 
gle  or  two  broa^i  synechia?,  with  an  uritahle  eye, or  with  tende&CkS 
towaixl  ueuralfria,  corelysis  willi  line  forceps  may  be  tried,  tilj 
Passjivant's  nietliod.  Both  before  and  after  the  operation,  alrt^B 
must  Ur  freely  ukihI.  At  pi-estint  the  operation  is  less  frequent  tbalt 
it  was  t-en  years  ago. 

For  severe  serous  iritis  with  deep  anterior  chamber  and  uiiicli 
pain,  par:u!entesis  will  be  elTc^ctual.  In  the  cases  with  cojiious  pre 
cipit/Utions  on  the  p<jstenur  .surface  of  the  coniea,  some  of  the  d« 
posits  may  thus  be  evacuated.  Horner  attempted  to  rub  tbem 
by  maseas^-e  of  the  eye. 

Sometimes  we  have  to  deal  with  chi-oriic  iritis  with  extensiv 
synechias  and  we  Hnd  the  local  and  constitutional  means  alnioM 
effective.  The  eye  remains  hyptn-aimic;  the  g-lolwi  is  perhaps  \&x. 
perhjips  soft.  If  tense,  we  may  conciupr  the  trouble  by  ihfle*'toni* 
if  soft,  tlie  opei'ation  may  be  attended  by  excessive  heniurrtiag 
and  followed  by  phthisis  bulbi.  Yet  tins  is  not  always  the  issiM 
at  any  rate,  if  left  to  itself,  the  eye  will  be  lost,  and  the  ■  ■  iw 

ifives  the  best  chance.    Such  cases  involve  the  ciUary   >  ' 

choroid,  and  arc  always  of  Rrave  siKniBcanco. 

"UHiat  to  do  when  the  pupil  is  extensively  adherent  is  a  (|uestla 
which  merits  still  further  consideration.  The  reasons  for  interfci 
ence  are  to  irnpi'ove  sight  or  to  control  i-elapses  of  inllamniatiun 
persistent  irritability.  We  now  consider  the  condition  which 
mains  .some  time  after  acute  symptoms  have  subsided.  It  may  h 
p»*cmised  that  in  chronic  and  extensive  adhesions,  iiistillalium 
atropia  often  caiist^s  irritation,  because  inelTective,  and  only  tcasi 
the  iris.  On  the  contrary,  uith  only  a  fewsynechise  its  prolonga 
use  will  in  the  end  sometimes  rupture  obstinate  attachun*nts  and 
may  sometimes  be  alt^-niatcd  with  eserinc.  When  mydriatii-s  fa 
and  the  pupil  is  nnich  bound  down,  iridectomy  is  the  remedy.  Bn 
when  to  do  W.'i  Not  every  case  of  exclusion  of  the  pupil  deniami!*  i 
If  only  a  small  aperture  permit  interchange  of  aqueous  in  frei 
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and  behind  the  iris,  experience  showa  that  many  eyes  escape  trouble. 
TVilh  occlusion  of  the  pupil  the  dimness  of  si^ht  may  retjuire  relief, 
^ut  unless  siglit  is  very  poor*,  tliere  will  be  not  enough  gtun  to 
tify  the  operation.    In  case  both  exchision  and  occlusion  wdst, 
opiiration  will  be  needful.    One  must  be  careful  to  And  out,  if 
|K»ssii>Ie,  the  probable  state  of  the  deeper  parts  of  the  eye,  by  uol- 
ing"  thtf  tension  and  decree  of  vision,  and  the  perception  of  light, 
and  Iiy  careful  insiiection  of  the  iris.     If  it  be  atrophied,  or  much 
(liiscolorod,  if  it  i)rojeet  in  bosses  or  be  pushed  as  a  whole  l,ow;ii*<I 
the  cornea,  ns  above  described,  it  may  be  assumed  that  considei-a- 
ble  mischief  lias  befallen  the  deep  stnieturt-s  and  the  visual  effect 
of  the  operation  may  be  disappoiutiug.     Beiietll  may  in  time  ac- 
crue, and   the  operation  is  justified,  because  without  it  the  state 
of  tlie  eye  would  g-i-ow  worse.     It  is  not  always  easy  t-o  get  out  a 
suitable  bit  of  iris  when  it  is  atropJiied,  and  sometimes  it  may  even 
^e  dilllcult  to  push  a  knife  into  the  anterior  chamber  without,  trans- 
fiJEing"  It.    lucroasetl  tension  is  an  imperative  reason  for  operating. 
Should  only  the  pupillary  border  be  attached,  the  opei'ation  will 
^  'f  chnically  easy ;  but  castas  occur  where  most  of  the  surface  of  t  ho 
J  ^'is  iti  glued  to  the  lens  and  lies  tlat  upon  it  with  retraction  of  its  peri- 
Ijifcerjv  and  atrophy  of  its  tissue.    It  is  difUcult  to  bring  out  a  piece 
rOf  tli(;  membrane,  and  one  may  seem  to  have  gained  the  desired 
[pupil,  but  no  better  sight  ensues,  and  on  inspection  by  oblitpie  light 
*fc  ffxay  be  found  that  only  the  fj-ont  layers  of  the  iris  have  been  r«- 
^^■v-<^,  while  the  pigmentary  layer  retuains  sticking  to  the  lens 
^■Dd     looks  like  black  velvet.     It  will  he   necessary  to  remove  the 
SUS5,  and  probably  afterward  to  deal  with  a  membranous  obstruc- 
lion    before  a  clear  o]>ening  can  be  secured.    Cases  such  as  these 
^   apt  to  show  diminished  tension,  and  .are  prone  to  hemonhage 
into  the  anterior  rhamber  and  also  into  the  vitivous,  and  hemor- 
f^'^^^s  are  liable  to  occur  during  the  healing,  so  that  their  outlook 
•^ot  promising.     An  openilion  may  light  up  chronic  irido-cj'clitis 
fViich  had  been  in  abeyance,  and  issue  in  phthisis  bulbi. 

"^V'hile,  therefore,  we  are  ready  to  give  a  patient  the  benefit  of 
i^ectomy,  it  appears  that  in  some  cases  it  is  unnecessary,  in  some 
>H  hui't  ful,  in  some  the  result  is  disappointing,  but  it  is  a  valuable 
esource  in  the  greater  number. 


Tumors  op  the  Iris. 


Tumors  rarely  occur  in  the  iris;  the  principal  varieties  met  with 
tuljt'rcular  anil  sarcomatous,  and  c^'stic       ^ 
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Ttthercleti'^  appear  chiefly  in  children,  as  grayish  red,  irrfgiilarl 
noduU's,  commonly  sit  the  peripliery  of  the  iris,  acconipanied  by 
signs  of  moderate  inflammution,  viz.,  peri-comeal  redness,  haziness,  \ 
especially  of  the  lower  half  of  the  cornea,  photophobia  and  lachry- 
mation.  Tliey  become  larg-er  and  multiply  and  may  in  a  few 
months  fill  the  anteiior  cliamber,  render  the  eye  hard  and  painful 
and  end  in  perforation.  Their  pro;^Tess  may  be  more  chronic,  and  h 
without  forcing  its  way  throufjh  the  sclera,  the  tumor  may,  after ^| 
reaching  a  certain  stag-e,  be  arreste<l  and  slirink,  and  the  front  of 
the  ^rlobe  become  phthisical.  These  grrowths  were  formerly  de- 
scribed as  granuloma,  but  their  true  nature  is  better  understood  and 
is  perfectly  Identified  by  recognizing?  the  ehuraclei'istic  bacillL 

Sarcoma  is  by  no  means  so  frequent  in  the  iris  as  it  Ls  in  the] 
choroid.    The  pigmented  form  is  more  common  than  the*  white.] 
There  is  usually  but  a  single  tumor  and  it  may  grow  upon  any  part 
of  the  iris.     It  occui*s  at  any  age.     When  melanotic,  its  cancerous 
nature  Is  obvious;  if  white,  the  absence  of  inflammatory  irritation, 
the  slowness  of  its  growth,  that  its  form  is  more  or  less  rounded , 
and  not  aggregated,  will  distinguish  it  from  tubercle  during  it-aj 
earlier  stage,  while  the  later  progress  of  the  disease  is  wholly  un- 
like that  of  tubercle.     The  diagnosis  between  a  solitary  tubercle 
and  a  sarcoma  is  founded  upon  the  iiTegular,  yellowish-red.  Oirty- 
looking  qualitj*  of  the  former  with  injection  of  the  neighboring  parts 
of  the  globe,  while  sarcoma  is  more  smooth  and  regular  in  contour 
and  less  likely  to  have  hyper';emia  of  tlie  exterior  of  the  globe. 
Only  A  considerable  experience  can  make  the  distinction  clear.  | 

Trea^Hien/.— When  verj'  small,  sarcoma  of  the  iris  may  admit 
of  excision,  including  a  piece  of  the  iris,  but  seldom  will  such  an 
opportunity  occur,  and  the  only  suitable  proceeding  will  be  enuclea- 
tion. An  isolated  tubercular  mass  has  been  excised  with  no  return 
for  seven  months  (Tcrson,  Bev.  Gener.  d'Ophth.,  p.  203, 1891);  but 
for  numerous  small  deposits  or  a  single  large  one  and  the  eye  pain- 
ful enucleation  is  advisable.  There  is  danger  of  general  infection 
in  both  sarcoma  and  tubercle  of  the  iris.  I 

Tliere  are  some  other  niH>plaams  which  have  been  found  in  the 
iris,  sue li  as  vancular  growths  (Roosa^);  lympfiomata  in  leucocy- 
themia,  lepra  in  cases  where  this  disease  of  the  skin  exists. 

Cysts  of  the  iris  are  the  effect  either  of  sacculation  in  conse- 
quence of  a  wound  or  operation,  or  they  result  from  the  prolifera-  , 
tiou  of  cells  Introduced  into  the  anterior  chamber.     For  instance,  if  I 
cilia  should  fall  in  through  a  wound,  cells  from  the  sac  of  the  hair 
may  originate  a  cyst.     In  all  cases  it  is  \  en*  transparent;   it  mav 

'  See  Horner.  "Krankhelten  flea  Aufftjs  iin  Kinde»alter,"  p.  867.  Also. 
Michel,  "  AuRenhetlkvrtide,"  p.  492,  lfc^4.  and  p.  ai8.  1890  :  and  Knapp,  Helra- 
holtz  Fe*!tsclirif^  181*2.  »Trnna.  Am.  Ophth.  Soc. 
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"he  in  the  substance  of  the  iris,  or  simply  lift  its  epithelial  layer.    It 
is  lined  with  cells,  and  expands  gradually,  pressing  back  the  iris, 
and  may  distui-b  vision  seriously.    If  not  dealt  with,  it  will  set 
Dp  internal  inflammation  and  destroy  the  eye.    The  treatment  is 
excision;  puncturing  is  ineffectual.    To  make  an  incision  of  proper 
size  a  preliminary  cut  may  be  made  with  a  Beer's  knife,  large 
enough  to  enter  a  scissors-point,  and  by  this,  with  successive  clips, 
each  of  which  shall  not  cut  more  than  two  millimetres,  the  wound 
may  be  made  as  large  as  needful.    I  have  seen  the  wound  com- 
pleted without  puncturing  the  cyst,  and  the  same  might  possibly 
be  done  by  a  very  narrow  Graefe's  knife.    Iris-forceps  then  grasp" 
the  cyst,  and  with  it  the  iris  to  which  it  is  attached,  and  then  it 
win  rupture.    Care  must    be    taken   to  remove    the  whole  sac, 
and  n<Jt  to  leave  any  tissue  lying  in  the  wound.    Healing  occurs 
kindly.    A  relapse  is  sometimes  observed.    If  the  case  be  allowed 
to  go  too  long,  the  eye  may  require  enucleation,  because  the  cyst 
may  invade  the  ciliary  region,  or  set  up  sympathetic  inflammation. 
Sometimes  a  cysticercus  has  been  found  in  the  anterior  chamber. 
The  movements  of  the  animal  betray  its  true  character.    Its  re- 
moval is  not  difficult.    I  once  removed  a,  Jilaria  from  the  anterior 
•chamber  of  a  horse. 


CHAPTER  Tin. 


OPERATIONS  ON  THE  IRIS. 


Iridectomy,  Irii>ot(»my,  Ikido-Hhgxis,  Corei^ysts,  iRiDODcaf 

The  most  frequent  operation  upon  the  iris  and  one  which  has  i 
widft  rans"*?  of  appliraiions  is  iridectomy. 

The  indicatious  for  it  are;  Ist,  therapeutic,  and  3d,  optical^  oi 
hotli  may  bo  rombint'd.  It  is  done  for  therapeutic  purposes  t<: 
dirnini»ih  intruucular  luii^ion,  as  in  casuN  of  staphylouKi.  or  iu  ^i 
eral  liardnesH  of  the  eye^  as  in  glaucoma  of  various  typos;  lu  ca 
of  sclero-keratitis;  also,  it  has  application  for  adliesions  of  the 
pupil,  or  with  unyielding*  or  lecuirent  iritis,  or  for  I'upidl^'  increas-^ 
ing"  ulceration  of  the  cornea;  sometimes  for  keratitis  witli  hy] 
pyon  and  for  rapid  swelling:  of  tlie  lens  after  injury;  it  may 
coupltKl  with  linear  extraction  of  cataract, ami  with  the  removal 
foreign  ImmIIcs  on  the  iris  or  in  the  lens;  it  may  be  preliminary 
extraction  of  cataract.  For  optical  purposes  it  is  done  for  opacity' 
of  the  cornea,  for  occlusion  of  the  pupil,  for  central  stationary 
opacity  of  the  lens  or  its  eapsule,  for  hixation  of  the  lens,  and  aa 
part  of  the  operation  for  extraction  of  cataract. 

Before  doin^  iridectomy  for  visual  purposes,  it  must  be  ascer 
tained  that  then^  is  perception  of  li^ht — <.'nough  to  warrant  its  pci 
formanee,  and  next,  that  the  visual  hold  is  not  too  greatly  en-J 
croached  upon  as  by  detachment  of  the  retina.  The  choice*  of  pluc« 
for  the  new  pupil  is  in  many  cases  determined  bj*  the  rejrion  wherej 
tlie  ti-ansparency  of  the  tissues  will  give  the  best  sight.  If  the 
Opacity  of  the  cornea  or  Ions  he  central,  the  choice  of  place  is  at  t\ 
lower  pail  of  the  eornea,  below  the  horizon.  When  an  artilkial' 
pupil  is  made,  for  enlarfpu^  the  field  of  sijrht,  it  is  oft<.»n  best  to, 
place  it  outward.  Should  both  eyes  be  operated  on,  the  pupil 
oufjht  to  be  symmetrical,  i.e.,  both  inward,  or  both  outwai-d,  or] 
both  downward.  Should  the  upper  part  of  the  cornea  be  solecteilj 
the  pupil  may  be  made  more  available  by  cutting  tlu^  superior  rec-^ 
tus  tendon,  provided  the  piitient  has  but  one  eye.  The  place  ofl 
election  in  therapeutic  iriilectoiny  is  determined  in  many  c^uiesj 
by  the  lesion,  but  if  the  loc^ility  be  optional,  it  should  be  made  up-1 
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wsvixi,  that  the  upper  lid  may  cover  it  as  much  as  possible.    The 

distance  of  tho  incision  from  the  corneal  mar^rin  will  vary  with  thi> 

case;.    The  rule  may  l>e  tlius  stated :  for  an  optical  purpose  il  should 

t>«    Vcept  as  near  the  centre,  or  the  best  portion  of  the  cornea,  as 

n^s^y  be  possible;   for  therapeutic  purposes,  it  should  bf  laid  in  the 

&<j:l«3ral  ed^',  even  one  ami  ont-^half  millimetres  from  the  transpar- 
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•  cornea.     A  pupil  for  optical  purposes  should  he  small,  i.^.,  from 
'"o  to  fouj'  milUmetres  wide  at  its  base.    For  therapeutic  purposes 
should  be  broad,  from  five  to  eight  millimetres  wide.    Tlie  thick- 
^ss  of  the  coi'nea  must  always  be  remembered:   that  the  inner 
^^^^flce  of  the  wound  is  smaller  than  the  ejcternal  opening?,  and  that 
"^    regulates  tlie  size  of  the  iridectomy. 

The  instruments  to  be  chosen  are  the  following::  a  spring-specu- 
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l\ira,  flxation-forceps,  an  iris-knife  (sec  Fig.  161).  iris-forceps  (see 
Ti^.  159),  scissors,  and  a  curette  or  spatula;  a  bit  of  muslin  with  a 
ma.ss  of  cotton  upon  it,  to  he  used  to  check  spasm  or  hemorrhage, 
is  to  be  at  hand  in  every  operation  which  opens  the  eyeball.  If 
anaesthetics  be  used,  a  Desmarres'  lid-elevator  of  large  size  must  be 
re;idy  for  instant  use  to  pull  forward  the  tongue  by  slipping  it  over 
its  base  and  hooking  it  up.    The  patient  may  sit  in  an  opei*ating- 
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chair,  but  it  is  better  for  hira  to  bo  on  his  hack  on  a  table  or  liard 
bed.  Instillation  of  2^  or  4^  solution  of  cocaine  will  in  the  great 
majority  of  cases  render  ether  or  chloroform  iinuecessar/.  But 
with  children  or  very  timid  pers*)ns  general  anaesthesia  at  least  to 
sufDcient  degree  to  secure  quiet  behavior,  will  be  necessary.  Deep 
anaesthesia  will  be  seldom  called  for,  except  peYUaL\iS  Vu  ^tuXja  ^itflL 
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fiO'ere  glaucoma  or  where  an  operation  is  technically  very  difilcult. 
Tlie  kiml  of  knife  th^pvntls  on  the  size  and  situation  of  the  inile>c- 
toniy.     For  a  very  narrow  one,  a  bruiiU  iieeille>  straig-hl  or  beiil,  lA 
the  best.    For  a  wound  oC  Hvc  millunetres,  a  laiice-kniXe,  slraig-W 
or  Ix'nt,  is  suitablis  and  it  can  be  used  in  the  transparent  cornea  01 
at  the  IJuibus.     For  very  pcriplierul,  and  also  for  hirge  inci-siomv,  ** 
Qracfe's  knife  is  to  be  preferred  with  wliicli  to  make  puncture  ai»d. 
counter-punctnic     T.ance-knivt'S   should   be  held  jjerpcndicular   t>o 
the  comcji  until  the  point  is  si.ien  to  be  inside;  then  depn*ss  tt»-® 
hanille.  that  the  l>kide  may  become  parallel  to  the  iris,  and  pn* 
steadily  forward.    Such  knives  penetrate  liard,  and  a  to-aiid-f 
movement  of  the  handle  assists  their  entrance.    They  must 
very  thin  in  order  to  hv.  sharp,  and  the  point  may  even  bend 
light  pi*essure  on  the  thumb  nail.     If  a  Gi-aefe's  Icnifu  is  used 
should  be  very  nan-ow.     With  it  the  inner  opening  is  apt  to 
considerably  smaller  than   llie  outt^r.     This   mny  lie   obviated  l^^— 
enterinjj  nearly  perpendicularly  and   after  the  point  luis  enter^^^ 
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far  enough,bring  it  \\p  to  the  place  of  counter-puncture  and  iiu 
of  advancing, draw  it  back  for  a  millimetre,  and  then  push  fonvard 
and  complete  the  cut.  This  little  mana^uvre  opens  the  inner  ed^ 
of  the  entrance  wound  and  permits  the  knife  to  glide  easily  for- 
waixi.  Much  less  pressuje  is  made  upon  the  globe  by  using  a  narrow 
catanict  knife  than  with  the  lance  and  for  this  reason  it  is  often  to 
be  preferrtHl.  Forceps  may  bo  straight  or  curved^  according  to 
need.  With  a  small  wound  the  foireps  in  Fig.  Ifi3  (Liebreich)  will 
be  useful,  because  the  points  spi'cad  more  widely  aft-cr  being  entered 
than  is  possible  with  the  usual  model;  they  are  also  useful  for  some 
forms  of  membranous  cataract.  When  a  very  small  pupil  is  de- 
sired (an  optical  pupil)  and  the  iris  is  not  adhei-ent,  Tynvl's  hook  is 
to  be  preferred  to  any  form  of  forceps  (see  Fig.  160),  Scissors 
should  he  cur^•ed  on  the  flat,  and  shari>-pointed.  Another  form, 
with  a  bend  at  the  joint  in  the  phtne  of  their  sjjroad  (Maiuioir's),  is 
sometimes  useful. 

In  operating,  the  performance  is  as  follows:  Syringe  out  the 
conjunctiva  with  a  weak  antiseptic,  viz.,  sol.  acid,  boric,  4^,  orsoL 
corrosive  sublimate,  1  to  5,000.  If  anaesthetics  be  used,  two  assist- 
ants are  better  than  one.     With  cocaine  there  will  bo  pain  whc 
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go  forward  steadily  to  the  depth  required  (se<>  Fig-.  K»3).    'With- 
draw with  cart\  :md  avoid  pn^ssin^  on   Hit*  wound,  that  aqwous 
may  leak  as  little  as  possible.    Pas3  the  Uxat ion-forceps  to  the 
assistant  by  droppin^r  it  down  to  him,  and  he  must  avoid  nil  pulling 
on  the  eye,  remembering   that  it  Is  to  be  rotatc»d»  not  dragged. 
His  hand  must  be  light,  and  he  must  see  that  he  does  not  make 
the  wound  gape.     If  the  iris  has  prolapsed,  the  iris-forceps  need  not 
be  tlirust  within  the  eye,  but  will  gently  draw  it  out  to  the  rei{uired 
extent.     If  it  should  not  present  in  the  wound,  insert  the  forffps 
with  blades  closed,  and  when  the  margin  of  the  pupU  is  reached  let 
them  spread  to  the  full,  and  with  a  little  backward  pressure  dose 
the  blades  and  draw  forth  the  iris.    The  traction  must  not  betfl* 
sudden,  if  tliei-e  ai'e  adhesions.    For  a  small  iridectomy  one  clip  of  the 
scissore.  held  parallel  to  the  wound,  suffices,  pressing  firmly  against 
tlie  cornea  (see  Fig.  UA).    For  a  large  incision  two  cutsare  better,  Ibe 
pninUs  of  the  scissors  Iwing  used,  and  the  forceps  dniwing  ui>on  the 
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iris  as  it  is  cut.  Hemorrhage  is  now  apt  to  occur.  Its  escape  f rora 
the  wound  is  favored  by  keeping  up  slight  pressure  witli  fixation- 
forceps,  and  at  the  same  time  gently  pressing  on  the  posterior  lip  of 
the  wound  with  a  cui-^-tte  or  spatula.  If  it  do  not  fully  fiow  out,  a 
hit  of  nuislin  folded  to  a  conier  rubbed  along  the  wound,  may  aeconiH 
plish  it.  Irrigation  with  a  small  bulb  syringe,  usingsol.  acid,  boric,  o^" 
sol.  corrosivesublimate,  1  to  .'»,000,  will  clearout  clots.  The  greatest 
j)jiitis  must  Im-  taken  for  the  complete  rel-irn  of  the  iris  to  its  nor- 
mal position,  if  not  adherent.  To  leave  a  httle  bloo<l  in  the  chum 
ber  matters  nothing,  but  there  must  be  no  approximation  of  t 
pillars  of  the  c<tloboni;L  towanl  the  wound.  This  rule  is  im|»e 
ous.  If  nertiful,  a  spatula  may  be  cautiously  inserted.  Loosen  t 
fixation-forceps,  shut  t-ogethcr  the  s[>cculum  and  slip  it  out  genii, 
lay  upon  the  eye  the  pad  of  cotton,  holding  it  firmly.  After  a  fe 
moments  open  the  lids  anil  caivfully  remove  clots,  Then  cov 
both  eyes  with  a  bandage  and  put  the  patient  to  bed.  Fig.  Ifi 
shows  how  the  colohoma  should  appear  aft^^r  an  iridectomy  up? 
ward.    The  angles  of  the  pupil  are  I'eturned  to  their  proper  jilace. 
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and  the  pupil  has  the  correct  inveiOed  "key-hole"  shape.  TXiCt 
amount  of  iris  withdrawn  and  excised  of  coiu'so  limits  the  size  of 
the  pupil.  Kip.  \i\\\  shows  the  introduction  of  a  straight  knife  for 
an  iridectomy  outwanl. 

/n'rfofom//,  or,  as  sometiinps  raUed, /riYom*/,  is  required  cliiHly 
in  cases  of  absence  of  tlie  k'ns.  when  tlie  pupil  ia  closed  and  the  iris 
is  adherent  to  a  false  membmnc  or  to  the  lens-capsule.  It  is  usually 
a  sequence  to  an  opurjition  for  cataract.  It  may  he  done  by  a  knife 
or  needle,  with  a  single  incision,  ))r  by  Wecker's  forceixs-scissors. 

Iridotomy  after  cataract  extractions  may  be  done  by  a  very 
sliarp  and  narrow  Graefe's  knife,  by  ])usbing  it  t)>roii!?h  the  corner 
a  little  Inside  the  liinbus  and  througrli  thn  iris  at  a  point  as  far  dis- 
tant as  can  be  reached.  By  sawing  movements,  during  which  the 
back  of  the  blade  presses  firmly  against  the  corneal  punctui-o,  an 
opening-  is  mjide  in  the  iris  or  capsule  with  little  loss  of  aqueous. 


The  blade  is  pushed  in  and  out  two  or  three  times  until  a  proper 
oijcniug  is  secuird  (Lorinff). 

There  are  knives  of  si'vcral  forms,  straifrht  and  Iwnt,  narrow 
and  wide,  which  by  simply  thrusting  them  through  the  cornea  and 
iris  mak*-  the  needed  opening  (see  Figs.  168, 109,  170).  The  incision 
should  be  made  at  right  angh^s  with  the  direction  of  givatest  tt?n- 
sion  of  the  iris.  A  knife  is  thrust  through  the  cornea  a  little  inside 
of  the  liiiibus,  and  through  the  iris,  and  possible  inflammatory 
membnines,  and  the  cut  n»ade  as  large  as  possible  by  a  to-and-fro 
movement,  the  corneal  wound  being  the  fixwl  point.  A  duuble- 
e<\e*^\  bhide  is  usually  to  bo  preferred  (see  Fig.  170). 

When  larger  openings  ai*c  I'equii-ed,  or  there,  w  not  tension 
enough  in  the  tissues  to  make  a  pi-oper-  oi><>ning,  the  methoti  by 
Wecker's  scissors  (see  Fig.  167)  is  amply  adequate.  It  has  been 
in  my  hands  very  satisfactory.  The  patiejit  is  anxsthetized  to 
thi^  full  ilegree.  an  incision  four  to  five  millimetres  long  is  made 
ID  the  cornea  near  the  limbus  by  :in  iris-knife,  or  a  stop-kniife  (see 
page  4.'".5)can  be  usetl  which  shall  give  the  exact  length.  Push  the 
bla*le  forward  to  its  shoulder,  then  withdraw  about  half-way  to  let 
aqueous  ooze  out,  and  bring  up  the  iris;  then  pusb  the  point  again 
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forward  to  pierce  the  iris  and  membrane.    Tliis  manoeuvre  bma 
tlie  wound  in  the  cornea  and  that  in  the  iris  at  a  hllle  t!-'  - 
from  each  other^  aUhougrh  parallel.    Next  carry  in  the  scis- 
wise  with  bl:uk's  closed, slip  one  blade  throu^^h  the  iris  opemufr.yri 
cantin",^  the  insti'ument  a  little,  let  the  other  blade  come  in  (rociit 


C  TiEUiitnhCa 


Fu.  ia& 

the  iris,  thrust  do«n  the  blades  as  far  as  the  cut  is  to  |^,8hii( 
them  and  withdraw.     The  cutting-  bein^  done  across  the  line  of 
traction  of  the  tissues,  a  good  and  clear  pupil  results.     But  H  Uw 
tissues  be  loose  and  not  retractile,  two  cuts  in  the  shape  of  an  \ 
must  be  made,  and  the  pupil  will  become  arrow-headed  in  form, 
thus.  A,  with  certain  variations.    Loss  of  vitreous  is  not  uulodi- 
men,  but  does  not  entail  mischief.    This  operation  takes  the  place^ 
of  iridectomy  after  catai'act  operations,  and  Ki^'t*s  clean  results.) 
It  is  also  applicable  to  some  cases  of  anterior  synechia.     Fordivid-j 
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mg  a  limb  of  pupil  in  prolapsed  iris,  and  for  some  traumatic  letdon 
in  whicha  dense  baud  Ira  verses  the  anterior  chamber,itisin  valuable.^ 
In<l(t-<iHilysiSf  or  iridorhexis,  is  not  often  done.     It  means  teM<- 1 
in^  away  the  periphery-  of  the  iris  when  onli.'  the  extreme  margin 
of  the  cornea  is  available.     For  most  of  such  cases  a  peripheral 
iridectomy  by  Graefe's  knife  is  better,  especially  if  the  coniea  bej 
opaque.     Desmarres  did  it  for  adhesion  of  the  whole  surface  of  th«| 
iris  to  the  lens,  wheix;  iridectomy  often  fails.    A  sliarp  hook  is  em-: 
ployed.    It  happens  not  infrequently  by  a  blow  on  the  eye. 
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Tn'davuUion  denotes  total  nMnoval  of  the  iris,  by  tearing  iti 
from  its  pcripheiy.  It  is  done  for  certain  special  cases,  and  I  h;ivej 
found  It  have  a  remarkable  effect  in  two  cases  of  hydrophthaliuus 
The  whole  iris  may  be  drawn  out  with  a  hook  or  by  forceps,  or  byj 
both  in  succession.  If  forceps  are  used,  they  must  have  ]oii^i| 
straight,  and  slender  blades  to  reach  across  an  enlarged  aiiferior 
chamber,  because  tlie  ii'is  must  be  seized  at  the  spot  diainetricanTJ 
opposite  to  the  wound  of  entrance.    Of  coui-se  cai*  must  bf  takettj 
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not  to  wound  the  lens,  and  th«  opt^ration  is  done,  not  for  restoring 

si^ht,  but  to  improve  the  health  of  the  eye  by  opening  free  com- 

muuication  between  the  anterior  and  posterior  ch:irMl>*ri's,  anil  by 

unclosing"  the  lyniph-chanuels  and  vessete  at  the  uiursiii  of  the 

anterior  chamber. 

Corelysis. — The  separation  of  pupillary  adliesions  is  done  by 

Streatficld's  book  or   by  a    flue    pair  of    toothless  forceps.     By 

oithvr  method  the  adhesions  are  liable  to  be  re-i^stablished  and  the 

iens  injured;  by  the  latter  method  less  oftt^n.    Conseciuently,  and 

t»^eauso  the  opei*atton  has  not  been  fully  approved  by  experience, 

it  need  not  be  described  in  detail.    StreatfieUl's  hook  is  to  be  slipped 

underneath  the  pupillarj' edge,  close  to  an  adhesion.    By  the  for- 

r»s,risk  of  rupture  of  the  capsule  is  avoided,  and  one  simply  needs 

'^  t>road  needle  or  narrow  lance  for  an  incision  in  the  cornea  near 

"tlie  adhesioiij  to  permit  enti*anc^  of  the  instrument. 

Irtdodesis,  as  a  means  of  making  a  peripheral  pupil  for  conical 
^iomwi,  or  for  central  opacit^v  of  the  lens  or  cornea,  has  been  ali'eady 
^atid  to  be  objectionable,  because  it  has  in  some  cases  led  to  cyclitis 
^-ud  sympathetic  ophthalmia.    It  has  been  superseded  by  iridec- 
tomy, coupled  with  tattooing-  of  the  cornea  at  its  middle,  when 
deeded  for  opacity:  and  for  conical  conu^a  spherical,  cylindric,  or 
other  lenses,  and  Graefe's  or  Bowman^s  operation  are  to  be  substi> 
tiitetl  (see  pa^e  4:i'*}.    The  proceeding  consists  in  making  a  small 
wound  at  the  limhus,  through  it  to  pass  a  fine  forceps  and  catch 
the  iria  at  its  middle,  to  draw  this  into  tlie  wound,  to  inclose  it  in  a. 
loop  of  fine  silk  previously  laid  around  the  wound  and  leave  it  there 
to  grow  fast.    The  pupil  is  displaced,  and  may  be  made  quite  smaU. 
On  behalf  of  Mr.  Critchett,  who  <lcvlsed  the  proceeding,  it  may  be 
said  that  he  punctured  the  cornea  in  its  transparent  part,  white 
others  have  gone  through  the  sclera,  and  he  seized  the  iris  in  its 
breadth,  not  by  the  pupillary  edge  as  others  have  done  and  he  did 
not  meet  with  disastrous  after-effects. 
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Between  the  iris  and  the  anterior  ed^  {ora  serraia)  of  Uu 
retinii  lies  tJtc  ciliui'v  body,  a  bt'lt  wliich  is  fmin  five  to  seven  milli- 
metres in  brisultb,  niuTower  on  tbe  nasal  tbaii  on  the  tempore' 
side.  Firmly  adheivut  iiL'ar  the  scloro-corneal  junction,  it  has ln-himl 
but  a  loose  connection  with  the  sclera.     In  Fijr.  2  it«  structure aud 
relations  ai*e  seen,  and  while  it  is  tbe  bond  of  union  between  mart  J 
of  the  membranes  of  the  eye  and  is  the  source  from  which  thelcisi 
and  vitreous  derivL*  much  of  their  nourishment,  it  is  compo^'d  of 
two  portions  which  have  distinct  functions.    One   of  the.so  is  the, 
vascular  and  pigmented  part,  and  tbu  other  is  tbe  muscular 
knowni  as  tbe  ciliary  muscle.    The  latter  lies  next  tbe  sclera,  wHk 
tin'  former  in  mostly  in  contact  with  tlip  vitreous.     Its  fH-ciiliaC 
arranffen^ent  is  shown  in  Fig".  3,  j*.  5,  where  arc  seen  its  nd;ec 
which  arL*  blood-vessels  convoluted  and  massed  lo^-itjier.    Tbe 
are  between  seventy  and  eiirbty  of  them.    They  come  with  a  g^intk 
slope  from  bcbind,  and  in  front  arc  thrown  out  into  projecting  tips 
called  the  ciliary  processes.     The  surface  of  the  folds  or  ralpt*  « 
corrugated,  an<i  is  both  penetrated  and  overlaid  densely  with  ])>»:• 
uient  {p<U's  pit  rata).    Behind  the  ridges  or  processes  is  anarnnr| 
flattened  part  which  is  smooth  [pars  won  piicuia)  and  passes  inW  [ 
the  choroid.    The  tips  of  tin*  i  jiiary  processes  are  slig:hl.ly  in  ad- 
vance of  tbe  rim  of   tbe  crystalline.     They  do  not  touch  it,  and 
from  their  posterior  surface  passes  a  tiimsparent  structun^  called 
suspensory  ligament  of  tbe  lens  or  zonula  of  Zinn  (see  V'lg,  I,  p. 3). 
This  is   composed   of   numerous   mmute   lihivs  cn»ssing:  at  aciiUf 
angles,  and  derived  from  the  hyaline  layer  on  tbe  surface  of  tbe 
ciliary  body,  and  may  be  considered  a  prolongation  of  the  hyaline 
lamella  of  the  rftina.     On   the  ciliary  body  it   is  arr:*ni,'<*<l  in  ^ 
peculiar  net-like  form  and  covered  by  pigmented  cells.    The  flbrca 
which  compose  the  suspensory  li^ment  have  many  cells  scattcrAi 
among  them,  and  as  they  pass  to  the  lens  border  theysep.iptN 
leaving:  a  small  triangular  interval,  called  the  canal  of  Petit-   TW* 
space  can  be  infiatc{l  with  air  and  sometimes  blood  is  cxtravaal'*' 
mto  it.    Tlirough  this  structure  transfusion  easily  ^'(tis  f 
from  the  vitreous  lo  t\\e  a(\v^eous  humor,  the  Ijiiiph  ts 
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canal  of  Schlcmm.     The  tips  or  the  ciliary  processes  project 
t  the  posterior  chamber  and  Uo  not  touch  the  lens.    They  are 
fX  erectile,  but  necessarily  they  enlarg'e  or  shrink  with  variations 
hlood  pressure. 

The  cilianj  mnscle  is  ontnitostMl  of  unstripeU  fibres  which  take  va- 
3US  directions  in  dUlei-ent  parts  of  the  structure.  The  most  exterior 


FlO.   171. 

!%.  171)  are  meridional,  beneath  them  the  fibres  radiate  in  obliqUR 
DOS,  beh>w  these  and  more  forward,  are  bundles  which  make  a  kind 
sphincter  running  in  a*  transverse  lUrection.  the  fibres  of  Miiller. 
bemeridiututl  ;iinl  ludiatinE"  Hbres  compose  the  tensor  ehoividcic, 
P  muscle  of  Bown^un,  or  BrOcke.  The  whole  makes  a  Irianfeiilar 
BWs  whose  origin  is  at  and  near  the  canal  of  ISchlemm  and  the 
Wtof  the  iris,  imd  whose  insert  iun,  so  far  as  conc(?rns  the  tensor 
loroidea',  is  on  the  choroid  about  the  re^jfion  of  the  equa!.or.  Some 
bres  have  been  said  to  go  as  far  as  the  entrance  of  the  optic 
ftrve.    Tliere  are  g*reat  variations  in  the  form  and  development  of 
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the  muscle.  F'igr.  171  shows  its  character  in  hyperraetpopic  eyeit, 
whili*  Fi^JT.  173  is  characteristic  of  myopia.  In  tlie  former  the  cJrci*- 
^*"  Mbres  pi-edoniinate;  in  the  latt-er  the  meridional.  Its  app<«ur- 
I  s  gruyish  white,  and  on  this  account  it  was  fomicrly  called 
^K  -  'i^^ment.  It  is  the  activeagrentof  accomnuKlarion. 
^H  \\y  the  ciliary  body  are  tlif  lon^  :tnd  short 
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posterior  ciliary  and  also  tho  anterior  ciliary.  The  nerves  are  1 
the  lonff  ciliary,  which,  after  taking  a  long  route  between  thechoruid] 
and  sclera,  enter  into  an  intimate  mesli-work  in  whirh  are  lound 
many  multipolar  gangrliou  cells,  and  we,  therefure.  have  ben; 
local  nerve  centre,  or  ganglion.  From  this  plexus  fine  libres  pp 
ceed  to  the  iris,  to  the  ciliary  muscle,  and  to  the  cornea.  TUev  la-l 
elude  sensitive,  motor,  and  sympathetic  fllanients.  Tho  short 
ciliary  nerves  come  from  the  ciliary  ganglion  and  are  mainly  inolofj 
and  preside  over  the  contractions  of  the  ciliary  Iwdy  and 
The  long  ciliary  come  directly  from  the  ophthalmic  division  ot  ih 
flfth  and  arc  chiefly  sensorj-.  The  ganglion  presides  over  th 
function  of  accommodation.  It  also  controls  the  pupillary 
stricting  fibres  and  reflexes  of  the  corresponding  eye.  ll  pirsidfl 
to  some  extent  over  the  sensibility  of  the  cornea.  It  does  not  pri 
side  over  the  pupillary  constricting  fibres  and  reflexes  of  the  op 
site  eye,  because  they  come  directly  from  the  bmin  by  the  Ion 
ciliary  ner\^es.     (See  Ophth.  ^ew/eir,  July,  1891,  p.  206,  Quereughi.Jj 

The  function  of  the  vascular  and  pigmented  part  of  the  dH 
body  has    »vithin   late  years  been  studied  with  considerable  suo' 
cess.    Collins  ^  gives  a  valuable  deseription  of  his  examinations a!te 
bleaching  the  tissues, and  the  following  pai-agraph  summarizes] 
results  {I.e.,  p.  62):   "There  arc  situated  in  the  region  which cxpci^ 
mental  evidence  has  proved  to  be  the  part  from  which  the  aqucou 
humor  and  nutrient  fluid  of  the  vitreous  are  secreted,  nuincrou 
little  tubular  processes  of  epithelial  cells  which  can  be  nothing  eli 
than  glands  concerned  in  their  elaboration;  that  the  nature  of  tbe 
processt^s  has  been  hidden  by  their  pigment  and  is  only  evident  d 
bleached  sections.    That  these  glands  are,  like  .secreting  glao 
elsewhere,  subject   to  attacks  of  catarrhal  inflamuiation  whir 
gives  rise  to  the  group  of  symptoms  generally  included  under  Wm 
term  serous  iritis.    That  as   the  result  of  chronic  infiammatio 
there  may  be  considerable  overgrowth  of  their  tissue,  which  ov 
growth   preserves  a  glandular  type;  and  that  they  may  btt 
seat  of  tumors,  either  adenoma  or  glandular  sarcoma.**    See 
Nicati,*  and  various  quotations  in  Collins'  article, 

A  forcible  confirmation  of  the  above  views  of  Lanford  isj 
in  the  illustrations  from  Alt^*  (sec  Figs,  below)  exhibitinj 
cyclitisand  an  extraordinary  enlargement  of  tlie  tubular  pro 


CvcLiTia 

While  describing  inflammation  of  the  ciliary  body  it  musll 
borne  in  mind  that  cycUtis  is  not  to  be  looked  upon  as  an  tsolat«d 

'Tnuin.  Ophth.  Soe.  I'nitwl  Kiiiif.,  vol.  xi .  55,  188!. 
'  An'liiveb.  d'OphlhaliuoloKif^.  voltt.  X.  aud  xi. 
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disease,  because  contiguous  stniciures  are  simultaneously  in- 
volved, viz.,  tbe  cornea,  iris,  choroid,  vitreous,  lens,  and  en-a 
retina.  Wo  liavc  ditlcrcnt  degrees  and  phases  of  combination 
For  mslanec,  wliat  was  mentioned  on  pagv  407  as  "serous  iritis'* 
may  be  catarrhal  (serous)  cyclitis  (Collins)  or  uveitis  anterior 
when  all  the  pigmented  membranes  are  concerned.  UBually, 
except  in  cases  of  wound,  cyclitis  appears  as  an  extension  of 
iritis  or  choroiditis.  Seldom,  so  far  as  we  can  tell,  does  the 
process  origiuate  hGi*e.  We  cannot  see  the  structure^  and  imr 
diagnosis  rests  on  the  hyper^emia,  the  appearance  of  the  ins  aod 
of  the  aqueous  humor,  on  the  tension  of  the  globe,  on  the  sonsiln)* 
ity  of  the  ciliar>'  ri'gion  to  pressure,  on  the  pain,  on  the  presence  of 
opacities  in  the  vitreous.  The  phases  may  be  acute  and  chwntc 
We  also  have  types  which  are  serous,  plastic,  and  purulent,  Tbe 
causes  are  constitutional  and  local.  The  former  the  same  as  tor 
iritis,  the  latt^'r,  vei*y  frtMiiiently,  are  ti-aumatic;  both  from  ac- 
cidents and  from  opei'ations.  The  important  symptoms  are  the 
state  uf  tension  and  the  state  of  sensibility.  In  acute  conditions 
the  tension  will  be  in  excess;  in  certain  chronic  conditions  which 
are  called  glaucomatous  it  will  be  the  same.  The  glaucomatous 
conditions  belong  to  those  varieties  which  are  secondary  to  some 
other  disease,  as  wounds,  tumors,  sympathetic  inflannuatioBS,rtt 
It  IS  not  intended  here  to  argue  in  behalf  of  any  theory  of  glau* 
coma,  but  plus  tension  occurs  with  acute  cyclitis  Ix.'cause  of  highj 
vascularity  and  etfusiou  and  because  of  obstruction  of  the  vessel 
about  the  canal  of  Schlemni  and  of  the  anterior  ciliary  vessels. 

Diminished  tension  {hypotany)  occurs  because  of  atrophy  of  the 
vessels  and  reduced  nutrition  of  the  vitreous,  and  by  aggravation , 
and  extension  of  the   lesion,  the  globe  may  shrink  to  a  state  ofl 
atrophy  (phthisis).    There  is  a  condition  called  essential  phthuul 
buibi  which  goes  on  without  pain  or  visible  hyperaemia  (ophthahno-J 
nialacia)  and  depends  upon  lesion  of  the  cervical  sympathetic  mosti 
frequently,  by  which  paralysis  of  the  dilating  vaso-inotor  nerves  \s\ 
produced;  it  also  happens  from  other  causes.     Diminished  tension f 
follows  much  the  most  frequently,  acute  or  chronic  cyclitis.    Ex* 
quisite  sensitiveness  to  pi*essuri^  is  the  rule  in  cyclitis,  and  theivare] 
clironic,  especially  traumatic  cases,  whei-e  pressui-e  with  a  pralieorj 
pencil  through  the  lid  starts  a  shock  of  severe  pain  like  touching"! 
the  nerve  of  a  tooth.    Some  exceptions  occur,  as  during  the  pro- 
gress of  sympathetic  o]>hthalinia,  where  with  a  softened  glebe  a 
deep  dimple  may  be  made  without  causing  pain. 

With  acute  .terous  cijcU'h',^  we  have  pericorneal  injection,  liW.r 
aqueous,  minute  deposits  on  the  posterior  surface  of  the  conit4» 
discolored  iris,  pupil  small,  periphery  of  iris  i-etracted.  sometiina 
showing  a  furrow,  l\ic  anU:vvov  chamber   deep.     There  may  be 
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pupillary  adhesions.  I  liave  noLicetl  with  a  deep  anterior  chamber 
that,  if  while  the  eye  looks  at  a  g-aB-li^hfc  a  condensing  lens  l>e  held 
in  front  of  it,  an  observer  viewing-  the  cornea  in  profile  from  the 
temporal  side  and  a  little  from  behind,  will  catch  rays  of  light  re- 
flected fi'oin  tlie  posterior  surface  of  the  cornea  as  in  conical  cor- 
DtJa,  The  firleam  is  fainter  but  similar  to  tbut  seen  in  the  pupil  by 
ordinary  ophthalmoscopic  illumination.  Vision  isi  dull  and  opacities 
exist  in  the  vitreous  which  nia^'  or  may  not  be  visible.  Tension 
will  be  supra-normal  and  paiu  considerable. 

With  jj/o*/rc  cyclitis,  we  have  in  addition  a    more  turbid  aque- 
ous, and  a  yellow  exudation  which  may  ag^in  disappear  or  may  pro- 
^dxice  bypopyum — the  pupil  and  perhaps  the  whole  iris  will  be  ad- 
iiierent.     The  vessels  of  the  iris  will  be  enlarged.     Cases  occur  where 
**-   mass  of  plastic  exudation  (a  g-um ma)  forms  in  the  ciliary  body 
^nd  pushes  its  way  in  a  tumor  throuj^h  the  sclera.    There  may  or 
^X"*iay  not  be  a  similar  prwluction  in  the  iris.     The  choroid  will  be 
i  involved.    A  bluish  prominence,  staphyloma  sclera,  will   be  left 
'^>ermanently,  or  the  globe  vad^y  atrophy.    A  less  abundant   but 
iTiore  diffused  plastic  effusion  leads  Hometimes  to  a  j^irdle  of  ciliary 
astaphylomata,  to  which  reference  has  been  made  (seep.  -127), 
■  Purulent  cycHtis  will,  in  many  respt'Cts,  resemble  phases  of 

plastic  cyclitis,  but,  as  a  rule,  it  passes  into  more  or  less  general 
suppuration  of  the  eye.  Tlie  aqueous,  and  especially  the  vitreous, 
will  be  turbid.  In  subacute  cases  the  globe  may  bo  soft,  but  as  a 
rule  we  have  increased  tension  and  fulminating  panophthalmitis. 
In  all  thes*' types  of  acute  inflammation  there  will  be  hypeiwrnia, 

I  pain,  lachrymation,  and  iti  most  instances  vision  will  be  lost. 
Chronic  cyclitis  causes  .softening-  and  reduction  of  the  eye,  ofttm 
without  altering*  the  clearness  of  the  cornea,  although  diminishing 
its  size:  the  iris  is  discolorctl  and  atrophied ;  it  lies  glued  to  the  lens 
with  a  deep  furrow  at  its  periphery,  due  to  adhesions  to  the  ciliary 
processes;  the  lens  may  or  may  not  be  opaque  or  it  maj*  become 
calcareous;  behind  it,  is  often  a  dense  layer  of  false  membrane;  tlie 
vitreous  is  shrunken  and  opa*iue;  the  retina  detached  and  dis- 
H  organized;  the  choroid  likewise  disorganized.  Kcgi'essivo  changes 
^  into  fibrous  tissue,  with  chalky  concretions,  and  in  the  false  mem- 
brane soinetimcs  osteoid  foijuatious,  are  often  seen.  The  literature 
of  these  legions  is.copious  because  such  eyes  are  often  enucleated. 

Fig.  179  showjs  an  ey»'  removed  while  a  large  mass  of  acute  exu- 
dation was  fresh  and  the  it-tina  also  became  detached.     Fig.  180 
f-ihows  an  old  case  of  cyclitis  with  disorganization  of  the  eye,  which 
was  phthisical  and  ciiboidal.    Fig.  181  is  similar,  but  the  giob«  en- 
largetl.    Retina  in  both  the  last  ligures  reduced  to  a  cord. 

Cast!S  like  those  ftgured,  sometimes  closely  simulate  intraocular 
tumors,  such  as  glioma.    They  will  be  mentioned  agani. 
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Frmjnosis  oX  cycllUs  fs  very  jrrave.    It  may  not  only  iiivol' 
loss  of  sight,  but  loss  of  the  glolw,  aad  in  somu  instances  the  other 
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eye  is  put  in  peril.  This  point  will  be  considerfd  undur  the  bead  of 
sympathetic  ophthalmia.  Iii  mild  cases  early  livatinent  will  lead 
to  recovery.  Softening-  of  the  globe  during  the  progress  of  an  in- 
flammation,  espcciallj'^  after  a  catarart  operation,  is  always  an  H 
ominous  sifrn.  (For  pathology  seo  Alt,  "Lectures  on  the  Human 
Eye,"  p.  loe,  laso.j 

Treatment. —The  indications  are  much  the  same  as  for  iritis. 
We  employ  leeclios,  liot  fomontatioiis,  atropia,  anodynos  bypod<*r- 
mically  and  othurwisej  with  iucreaiied  teiusiou  paracfntt'sis  will  be 
useful.  A  case  of  subacute  cyclitis  or  rather  of  general  u\'pitis  may^ 
linger  so  long  as  to  make  enucleation  desirable  to  terminate*  the 
process.     On  the  other  hand,  sometimes  a  protracted  irido-cyclitis 
will   permit  a   broad  iridectomy  which  may  be  the  salvation   offl 
the  eye.    Tliis  will   be   possible  under  exceptional  conditions,  and 
only  <luring  Mh^  chronic  st-age,  and  must  be  aided  hy  good  nui-sing. 
For  shrunken  globes  in  which  repeated  nutbivaks  of  inllammatioo  fl 
oecur,enucleatiou  must  be  practised.    Many  irritable  stumps  upon  ™ 
w*hich  a  glass  eye  cannot  be  borne  must  be  similarly  dealt  with. 
It  is  often,  however,  noticed  th.it  a  sttimp  maj^  be  t4'ndcr  under  Arm 
pix'ssure  and  yet  tolerate  the  presence  of  a  glass  eye.    No  opt!ra-| 
tion  is  then  called  for.    Constitutional  indications  must  be  attended 
to,  csproially  syphilis. 

7'raumatic  cyclitis,  especially  when  complicated  by  the  presencaj 
of  foreign  bodies,  will  be  discussed  in  another  place. 

It  may  be  well  just  hei-e  to  considei*  bi'iefiy  a  group  of  casesl 
characterized  by  retluced  tension  of  the  globe:  hypotony,  a  condi-| 
tion  incidentally  mentioned  in  speaking  of  cyclitis.    Some  of  thee 
are  as  foUlows: 

Hvpotony:  Ophthalmomalacia,  Etc. 

We  have  cases  of  microphthalmus  in  which,  though  the  eye  Is 
small,  it  is  not  s*jft.    Tliese  caws  an'  not.  now 
Instances  occur  in  which  i-educed  tension 


'  in  question.  ^ 
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;  a.ou.te  iuflaniiuations  such  as  cyclitis,  or  as  diffused  keratitis.  For 
«^JC5^mpie,  a  blow  ou  the  eye  which  will  .somuijmes  cause  marked 
miosis,  may  be  accompanied  by  severe  pain  and  hypotony.  The 
^>~e  may  soTlon  under  prolonged  and  firm  bandaging.  The  same 
lifk^s  been  seen  after  strabismus  operation;  and  it  is  the  common 
^^  o-oiiihlioii  wilh  detachment  of  tU«  retina.  A  retlex  irritation  upon 
^■t^liG  vessels  must  be  assumed  in  these  cases. 

^^  There  are  also  ivmote  causes  acting  for  the  most  part  through 

*^i^<;  nervous  .system,  especially  on  the  eye  belonging  to  the  side 
^^-^Yected  by  liemtplegia,  or  progressive  muscular  atrophy,  etc 
*^^ctiou  of  the  cord  bi-tween  the  occiput  and  atlas  causes  this  effect, 
'^'^  liich  has  also  been  seen  in  a  case  of  luxation  of  the  upper  cervical 
"^^^irtebni  (Michel).  Acute  myelitis  of  the  upper  part  of  the  cord 
^»**^ay  have  the  same  t'lTect. 

^B^  Section  or  paivsis  of  the  sympathetic  in  the  neck  will  produce 
^J**^^'potony.  Horner  ^  called  attention  to  a  group  of  symptoms  con- 
^■**isting  of  imperfect  ptosis,  myosis,  reduction  of  ocular  tensioDi 
^P^^spillary  redness  of  one  side  of  the  face,  and  sometimes  one-sided 
^  ^>crspiration,  all  of  which  are  explained  by  lesion  of  the  cervical 

t^^ympathetic  on   the  corresponding  side.     The  following  case,  I 
t^hinU,  is  of  this  type: 
MisH  T.,  wt.  2fl,  CHint»  to  me  in  Jaiuinry,  1864,  saying  that  two  months 
'previously  hIih  hud  noCictHl  a  nlj^'ht  f1rtMi|i  in  hiitli  n2>per]iil«.     Tlierv  whh  no 
vjfplopia,    no  heiulaohc,  no  tendernesi*  alxiiit  orbilH  or  brow»,  no  Mgn><  of  6X- 
«>phtlmtiiiic  guitre.      No  satlefatdory  diagnosis  was  niadt?,  and  the  trouble 
patutt*(I  away.     One  year  later  had  pain  hi  eyes  and  went  to  another  ocalist, 
vhoetitployed  atropine  and  gave  +  1  D  ;  but  this  gentleman  tboUKht  the  ease 
objure.     In  1880  there  was  pain  in  the  orbits  and  partial  ptosis.    Has  a 
skin  eraptjon.  and  Is  beint;  treated  for  gouty  diaihe^lx.    There  neenied  to  be 
InsufHeirney  of  esterni,  and  ahihictive  prisms  were  tried,  hut  witli  no  ad* 
'antage.      She  was  seen  three  tinn-s  wiiliiii  five  nioiithn  at  tliim  [>eriod.     In 
January,  I^HI,  caiiM«  tn  tiie  *iri  lj4»hH!f  of  uiinlhpr  persfin,  and  tlinn  the  follow- 
;g:  fiytnptouis  were  elirited  which  feem  to  decide  tlie  nature  of  the  case: 
She  has  ni>  paiu  and  very  little  trouble  with  her  eyes.     Can  use  them  at 
will.    When  very  tired  the  upper  lids  droop,  espeeiaUy  of  the  right  eye. 
Frequently  has  marked  fiushlnpr  of  the  faee  and  has  had  for  years.     PapUs 
small,  and  bt.ith  to  li^ht  and  to  t?onvergcnee  become  extremely  small.    Som^ 
times  gets  very  nervous  and  nlu^t  even  retire  from  the  table.     Is  then  unable 
to  control  herself,  and  "can't  be  civil  to  anybody."    Feels  perfectly  well, 
exercises  much.     Has  Bupra-orbital  tenderness.    No  swellhjg  in  the  neek. 
Tension  not  tested. 

See  description  of  enophthalmus  and  ptosis,  etc.,  p.  746. 


<  Klin.  Konatflbl.  fUr  Augtuik.,  vol.  vii.,  p.  Iiut.  ism,  "  Deber  eine  Form 
Tom  Ptosis,"  Nicati,  Lau>iaim^,  1878.  La  Paralysie  du  nerf  sympathique 
cervical.  See  also  "  Zur  Pnlhologie  des  Hals  Syiupatheticus,"  Berliner 
Klin.  Wochenschrift,  1884,  >o8.  15.  10,  I",  18.  Bllrwlnkel,  Deatches  Arcbiv. 
f.  KUn.  Med.,  Bd.  xiv.,  p.  U5. 
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Irritation  of  tlio  fifth  nerve  will  cause  increaso  of  tension  ao4 
its  paralysis  cause  reduced  tension  of  tlie  eye.  We  must  aesuiw 
th:it  tljis  is  only  an  indirect  route  to  the  vaso-motor  centre  which 
controls  the  tension  of  the  vessels.  In  the  cases  referred  to,  \ision  ] 
is  not  impaired  and  sometimes  there  is  severe  neunjlg-ic  [win, in 
other  cases  there  is  no  pain.  Reduced  tension  may  be  inUriuiUtnt 
or  permanent.  Cases  of  the  latter  kind  were  described  b3*  Gnufe  j 
as  essential  phthisis  buthi,  or  ophthalmomalacia. 

Treatment  for  these  various  conditions  must  be  determined  by  ' 
the  cause,  when  it  can  be  discovered.  For  pain,  hypodermic  injw- 
tion  of  morphia  in  the  corresponding  temple  may  suffice.  In  t-He 
cases  described  by  Horner,  there  is  often  a  fe'landular  tumor  press- 
ing" on  the  cervical  sympathetic,  or  there  may  be  deg^eneration  yf  its 
g7U)i?lia.  For  si>ontaneous  ophthalmomalacia  of  Graefe  treal:nenl 
must  be  founded  on  treneral  indications.  Wo  know  nothing  of  the 
cause,  and  wiiile  tlie  condition  may  appear  and  again  disappear, 
the  pi-ognosis  is  not  necessarily  bad. 

Morbid  growths  occur  in  the  ciliary  body  similar  to  those  fotindj 
m  the  rest  of  the  uvea.     Their  nature  will  often  be  dilScnlt  to  de 
terraine  prior  to  enucleation  and  their  presence  is  of  itseifsomo 
times  not  easily  discovered.     A  patch  of  local  hypenemia,  a  slig 
deformity  in  contour,  perliaps  a  dark  spot  on  the  sclera;  a  lilll< 
biilpin;?  of  the  iris  or  enlarfc-vment  of  its  vessels  ;  it  may  be  mo 
pigmented  or  decolorized  at  a  certain  spot;  the  pupil  may  not  be 
circular  and  yet  fre<'  from  adliesions,  the  lens  either  clear  or  opaquej 
and  is  sometimes  luxated— such  are  si.i;nsof  a  small  ciliary  tuiuop.i 
An  instance  of  sarcoma  is  represented  in  Fig.  I.,  p.  ^95.  Sixteentli] 
Internat.  Ophth.  Conjri-ess,  Heidelberg,  1888:    Dr.  Lange.  Epith<?-' 
lial  growths  deeply  pigmented  are  found,  and  their  true  nature  » 
only  ascertained  after  bleaching  them  {OoIIins,  Trans,  Opbtb.  Sot. 
Unit,  King.,  XI.,  Gl,  18^1),    Alt  gives  a  similar  one  (1.  c). 


CHAPTER  X, 
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THE  CRYSTALLINE  LENS. 

Anatomy. — The  crystalline  lens  is  a  biconvex  body  whose  equa- 
twrial  diameter  is  from  8.1  mm.  to  10.3  mm.  (Merkel),  and  its  axial 
thickness  is  from  3.f!  mm.  to  4.7  mm.  Its  edg-e  is  not  in  contact 
-with  the  ciliary  processes,  while  its  front  surface  touches  the  iris 
over  a  considerable  area. 
It  is  inclosed  in  a  capsule, 
of  which  the  anterior  half 
has  an  endotlielial  lining' 
on  its  posterior  surface,  mp^ 
while  the  posterior  half  is 
thinner,  and  has  no  ccUh. 
It  is  very  elastic,  and  if 
dl^^dedthecut^pes.  The 
lens  IS   made   up   of  long         ^^^^^^ 

fthres  or  cells  whose  cross        ^^^ri^B  ' /* 

section  forms  a  flattened 
hexagon  with  serrated  g- 
cdg-cs.  They  bend  upon 
theras*?lvos  at  its  margin, 
and  their  exti-euiities  ter- 
minate on  certain  planes 
arranged  in  radii  in  a  pecii- 
har  manner.  Tlie  result 
of  the  arrangement  is  to 
divide  the  mass  into  sec- 
tors, whose  planes,  seen  Pm.  im.-pp.  lower  IW:  iw.  uppw  Ud:  w.  mcwMbinn 
-  At  t         i       \  not  Tot  tUfffrentiat-il;  r,  uornua;  mp,  membmna   vMinl- 

from     tno     ironl.     have     a   larti;   t.  pU«-c  nr  iris:   ckc,  chorkMaBpilliirii.:  f/,  vltrw:.iiH; 

Star-like   form,  and,  seen  ^ciide;  r.iuduiUiUiiiciu.comiK»in«rtwivtnui. 
from  bi'hind,  the  limbs  of 

the  similar  star  are  intermediate  in  position  with  those  in 
front.  The  lens  is  also  divisible  into  concentric  lamelUe.  Tho 
fibres  are  in  reality  very  elongated  cells.  Their  nuclei  are 
arranged  in  iiTegular  rows  near  the  lens  margin.  The  nuclei 
are  mufit  conspicuous  in  young  and  especially  iu  embryonic  lenses. 
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They  form  au  arc  to  which   Becker  esiK'ciaily  lui»  c:illed  alteu- 
tion.     The  lens  ab  a  certain  sta^  of  Uevulopotent  occupies  much 
of  the  space  within  the  e.vc  and  its  nuclei  and  Hbres  arc  readily 
seen.    The  Ugure  from  KoliiUer  (182)  displays  the  eye  of  the  calf  at 
the  third  month-    Sen  "  Development  of  the  Crystalline  Lens  "  by 
Richmond  Lennox,  Brooklyn  Mvdical  Journal,  June,  18B9,  with 
plates.    Being*  inclosed  in  a  capsule,  and  new  fibres  being^  laid  down 
only  at  the  edge,  the  interior  and  older  fibres  become  compacted  by 
pressure  into  a  flrrner  mass  which  is  called  the  nucleus.     In  early 
life  the  lens  is  small,  soft,  and  globose.     Priestley  Sniith  has  shown 
that  it  continues  to  gr^w  to  the  end  of  life,  that  it  increases  both 
in  weis'ht  and  volume.     For  example,  from  20  years  to  70  years, 
the  weight  increases  from  174  mgrr.  to  '^45  mgr.;  the  volume  from 
163  cub.  ram.  to  227  cub.  mm.,  and  the  diameter  from  &ti7  mnu| 
to  9.64  mm.    By  accretion   upon   its  ed;;o,  and   inc»vase  of  den^ 
sity  the  shape  becomes  flattened,  its  transpaivncy  diminishes.    Tlw 
youthful  lens  has  a  ciystalline  clearness;  in  middle  life  a  smoky 
tint  and   later,  an  amber  ting^  appear-s.     With  loss  of  pliabUity,j 
change  of  shape  becomes  moi'u  and  more  diillcutt,  and  ran^c  of  ac 
commodatiou  is  shortened  wth  advancini?  years;  in  time  hyper 
metropia  becomes  associated  with  presbyopia.    A  re- 
duction in  visual  acuity  also  occurs.     These  chanK<^ 
account  for  the  smoky  hue  of  the  pupil  in  elderly  |H'r-  i 
sons  under  focal  illumination.    Tho  lens  Hts  into  a' 
depression  in  the  front  of  tbo  vitivous,  known  as  the 
hyaline  tvss^i,  fossa  pal  el  ian's,  to  which  the  posterior 
capsule  closely  adheres,  and  is  supported  by  the  sus- 
pensory li^ment  or  zonula  of  Ziun.    Tlie  space  be- 
tween the  front  and  back  layers  of  the  susjwnsoiy  li^ament^  for^ ' 
merly  calle<l  the  can:il  of  Petit,  is  now  asserted  not  lo  deserve  the 
name  cunal,  becatise  intersected  by  numerous  very  fine  and  inter- 
lacing fibres  (Gerlach). 

Purkinje  pointed  out  the  ix^flections  which  may  be  seen  from  thai 
surfaces  of  the  lens,  if  with  a  moderately  dilated  pupil  wo  slowlyj 
Biove  a  candle  before  the  eye  in  a  dark  room.    The  front  |.'i\*es ; 
^rffiiaed  faint  upright  image,  viz.,  /;  in  Fig-.  1S3,  and  from  its  jjost 
EMTSurface,  whiclj  acts  as  a  concave  mii'n>r,  we  ^*t  a  small,  shar|>^1 
^■1  relatively  bright-er  image  c,  which   is  invert-ed.    The  imaj 
ftBBi  the  cornea  is  the  brightest,  a.    By  the  ophthalmoscopic  niir 
^K  Ibe  same  imag'cs  can  be  seen  if  wo  look  fn^ni  the  distance  of 
^tarila  foot.    They  may  also  be  seen  with  -f-  20  1>  near  at  hand,  if  j 
^^  iMC  hnlf  the  pupil  be  illuminated.    Their  detection  is  some^fl 
tai^BB  important  when  attempting  to  decide  upon  the  presence  of" 
Their  use  in  diagnosticating  cataract  has  been  supplanted 
ihthaluioscope.    They  enabled  Uelmholtz  and  Ponders  bo 
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easure  the  exact  curvature  of  Iho  surfaces  of  the  lens  and  its 

haunt's  Uurin;;  accoininotlatton.    The  corneal  reUex  with  parallel 

ys  IS  at  the  disluuce  from  its  fi-oiit  surfuco  of  one-half  its  radius, 

;.,  :iboul  3.y  mm.,  whicli  is  about  on  the  anterior  surface  of  the  cr^'s- 

iJlfne,  i.e,,  0.3  mm.  behind  it,  and  almost  on  the  plane  of  the  rcllex 

rotu  the  hack  of  thi?  lens  (see  a  and  c.  Fig.  Iri3).     This  reflex  is  al- 

ays  seen  in  the  direcliun  of  the  radius  of  the  cornea,  whose  centre 

f  curvature  is  just  behind  the  lens,  viz.,  0.0  mm.     If  the  observer 

hans:c  his  point  of  view  the  imagre  moves  across  the  pupil,  but  always 

mains  projected  to  thecentre  of  curvature  of  the  cornea.    Hence  it 

ems  to  lie  at  that  point,  but  so  lon^  as  it  romaius  within  the  pupil- 

vy  area  it  will  be  noticed  to  move  away  from  the  apex  of  tho 

cornea  as  the  eye  moves.    An  opacity  on  the  poKtcrior  pole  of  the 

lotiS  will  consequently  always  he  covered  by  the  corneal  reMex,  no 

mutUT  how  the  ^rlobe  moves,  and  will  seem  stationary  when  its  re* 

lutivii  to  the  reflex  is  i-e^jarded.     An  opacity  in  front  of  tho  corneal 

nxial  centre  will  move  as  the  observer  changes  his  line  of  si^ht, 

^Toiitg*  in  a  sense  the  reverse  of  his  movement,  and  in  the  same  sense 

^*ith  the  movement  of  tho  examined  eye.    The  centre  of  motion  of 

the  globe  lies  13.5  mm.  behind  the  corneal  api'x  and  5.7  ram.  behind 

tl'ie  centre  of  its  curve.    An  object  situated  at  the  centre  of  rotation 
*^tinot  move  with  the  rotation  of  the  globe,  but  In  estimating  its 
position  we  cannot  make  any  use  of  the  corneal  reflex. 
Another  point  brought  out  by  Dimmer  is  that  thedarknessof  tlie 
'OJ'der  of  crystalline  soen   by  transmitted  light  de|)ends  not  upon 
otaxl  reflection  of  light,  but  because  the  extreme  angle  under  which 
"®      rays  are  deviated  prevents  them  from  entering  the  hole  of 
^Ur*    mirror.    When  the  lens  is  luxated  into  the  anterior  chamber 
KJ^     Iwi-der  becomes  a  luminous  ring,  because  now  the  liglit  which 
P'*^ Annates  from  neighboring  parts  undergoes  total  reflection.     If 
^^«^titod  so  as  to  present  its  edge  to  the  observer,  this  becomes  lu- 
'^^^^lous.     If  luxated  laterally,  i.e.,  in  a  frontal  plane,  the  edge  re- 
*^^in3  dark.    Dimmer,  Graefe's  Archiv,  XXXVIII.,  iv.,  U»,  1893. 
In  old  age  the  lens  .sometimes  l>ecome8  marked  by  short  linear 
^^Urginal  opacities,  which  are  known  by  the  name  of  arcus  senilis 
^^ntis.    They  arc  only  visible  with  dilated  pupil. 

As  a  very  rare  congenital  anomaly  the  edge  of  tho  lens  has  the 
torm  as  if  it  had  been  cut  otT  {coloboma  lentis).  Usually  the  de- 
fect is  below.  I  have  once  seen  it  on  the  outer  side.  (See  Collins' 
Royal  Lond.  Ophth.  Hosp.  Reports.  XIII.,  I.,  p.  87, 1890,  and  Heil, 
Trans.  Fifth  Internat.  Ophth.  Cong.,  p.  IG,  1S76. 

Dislocation  of  the  Lkxs. 

The  lens  is  liable  to  dislocation  both  from  violence  and  from  dis- 
ease, and  as  a  congfinital  condition.     It  may  be  tilted  into  an  oblique 
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position,  and  may  swing*  back  and  forth,  as  on  a  hinge— thfxnn'i:, 
hcinsr  only  part  torn— or  it  can  be  pnshed  sliplitiy  out  of  pUc? « i 

&  \-ertlcal  plane,  or  In  any  't=wttn.| 
It  may  fail  backward  i-nliMri 
of  tUo  pupil  into  tUo  vitreouisi 
may  be  lodgvd  in  thoaulerior<i 
ber.     It  in:iy  lie  obliquely  atnissl 
pupil  as  in  Fig'.  184.     SomeltiiHB^i 
old    choroiditis,   being    very 
Ho.  irrf.  and    tlie   capsule    generally 

thickened,  it  passes  forward  and  backward  through  the  pupil 
all  these  displacements  ttie  lens  may  be  either  transparent  i 
opaque  and  perliaps  calcareou.s.      By  severe  violence  it  may| 
pushrd   partially  or  wholly  Ihrou^li  a  rupture  in  the  scleral 
either  bo  entirely  extruded  from  the  globe  or  lodged  under  iJic  t 
jiinctiva,      Displacement  is  most   frequently  causod   by  Ois« 
The  vitreous  humor  has  become  dillluont.     The  suspensorj' I 
nient  has  become  strotcbed   and   atrophied,   and    givesi  wa;  i 
whole  or  in  part.    Extreme   myopia  is  a  condition  which  fan 
this  occurrence,  and  it  may  prt^sent  all  the  varieties  of  ioxatii 
If  the  lens  is  out  of  position  so  that  a  part  of  the  pupil  isiincov.rv*;, 
a  person  has  monocular  diplopia,  or  at  least  two  tlitferenl  iiuaL'.!-!! 
of  refraction  in  tlie  same  eye.     A  myope  in  this  eonditioa  wili , 
sometimes  seek  a  dim  li.srht,  that  the  expanded  pupil  may  giv? his 
the  benefit  of  the  part  not  occupicil  by  the  lens.     Someliwai 
patient  uses  both  pupillary  regions. 

The  lens  of  each  eye  may  be  situated  out  of  the  visual  axisul 
congenital  condition  {ectopia  ientis).  The  displacemmt  uajf 
carr^'  the  lens  border  inside  the  margin  of  the  pupil,  Generaliji 
is  very  small.  It  may  be  dear  or  partially  opaque  (/amix 
caiaraet).  This  form  of  luxation  usually  alTect-s  Iwth  eyes.  In 
occur  in  several  members  of  a  family.  The  direction  of  displi 
ment  is  often  curiously  symmetrical,  as  upward  and  outward 
directly  outward.  Nystagmus  and  decidwl  amblyopia  often  cO 
existv  The  eye  may  be  truly  myopic  in  addition  to  apparent  i 
pia  due  to  dulness  of  sight.  There  may  be  other  defects  of  i* 
velopinent  such  as  colobonia.  See  Collius,  loc  cit,;  Bowiial 
Ophth.  Hosp.  Reports,  V.,  p.  1.  1SS6.  Morton,  ditto,  IX..  p.  43 
18:*).  Graefe's  Arcfuf,  XXXI.,  4,  53,  Schiess-Gemusoua.  There  I 
usually  marked  amblyopia. 

Symptoms  ami  Diagnosis, — Displacement  of  the  h.'us,  whclli 
from  disease  or  froin  violence,  produces  gR*al  hyperopia, 
pre-existing  myopia  is  considerable,  and  abolislies  aeeomino 
The  iris  sinks,  the  antei'ior  chamber  becomes  deep,  the  p 
erally  small.     Often  the  iris  seems  pulled  back  b\  s. 
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adlierent  to  it.    Wiien  produced  by  chronic  mflauiuiation,  as  bap- 
pens  perhaps  most  frequently  in  myopia,  wi;  And   (Jisi^iist-  of  the 
choroid  with  patches  of  alrojihy.  and  dilTuHe  opacity  of  the  vitre- 
ous, sometimes  its  entire  obscuration  by  floating:  bodies.     Chronic 
irido-cyclitis  is  sometimes  liie  beginning  of  the  process,  but  more 
generally   it  starts  from  the  ciliary  body,  and  slo^vly  advances  to 
the  iris.     In  old  cases  the  vitreous  may  be  dark  and  no  retlex  be 
obtainable  from  the  fundus.    If  the  media  are  clear,  as  may  liappon 
')  tniumatic,  as  well  as  in  other  cases,  diagnosis  of  luxation  of  the 
^^ns  is  souietimes  very  obvious,  and   a^Min  close  attention  is  i-e- 
Quired.     In  a  partial  luxation,  if  the  rim  cross  the  pupil,  it  will 
^  recog^nized  by  the  dark  border  which  it  alwaj's  presents,  because 
of  Xhe  total  relloction  of  hghi.     A^ain,  if  part  of  the  pupil  be  unoc- 
ci^pied  by  the  lens,  the  ophthalmoscope  will  give  a  double  view  of 
■tfci^j  fundus;  one  may  see  two  imapres  of  the  optic  nerve— one  imag:e 
P*s«n  through  the    lens  and    the  othtT  beyond  the  lens.     Tliis,  of 
Course,  is  only  possible  by  the  indirect  uiethod.     The  dilference  in 
refraction  is  at  once  recoj^'uized,  according?  to  the  part  of  the  pupil 
Vfhich  is  utilized.    To  determine  the  entire  absence  of  the  lens  we 
look  for  the  hnages  reflected  from  it,  this  bt-ing"  what  is  calleil  the 

»  catoptric  test.  Purkiuje  observed  the  images,  and  Sanson  utilized 
them  for  diagnosis  {see  figure,  page  434).  A  candle  is  held  to  one 
side  of  the  eye,  in  a  dark  room,  and  moved  about.  Tlic  brighl^est 
L  image  is  fi*oni  the  coinea,  and  upright;  the  smallest  is  from  the 
■posterior  surface  of  the  lens,  and  inverted.  If  all  or  two  images 
Hare  visible,  the  lens  is  in  »itn.  The  ophthftlmoscope  will  give  ua 
■the  same  information. 

H  The  lens  may  by  a  slight  blow  be  thrown  more  or  less  com- 
™pletely  out  of  position  and  no  other  injury  be  inflicted.  On  the 
(Other  hand  the  structure  of  the  globe  m.iy,  in  traumatic  cases,  be 
Bfievcrely  damaged;  there  may  be  rupture  oC  its  outer  tunics,  of  the 
^irJs or  choroid,  with  intei-nal  hemorrhage  and  perhaps  entire  col- 
lapse of  the  globe.  Seldom  is  the  lens  thrust  entirely  out  of  the 
eye.     After  extensive  ulceration  of  the  cornea,  as  in  purulent  con- 

r'unctivitis,  the  lens  often  spontaneously  escapes. 
Prognosia. — In  a>nj/<?n//«/ cases  the  condition  usually  I'emaina 
unaltered,  and  although  defective,  vision  may  not  become  mate- 
na]l3'  wor.se.     There  may  be  other  defects,  .such  as  microphthalmus, 
or  cataract  partial   or  complete,  tlio   subjects   may   bo   albinos  ; 
M several  members  of  a  family  may  be  atfected.     When  tlie  result 
Ho/  disease,  sight    is   very   bad   and   may  bo  expected   to  grow 
Hworse.    In  iraujimiic  cases  in  which  thttre  is  no  other  severe  in- 
"  jury,  the  lens  seldom  will  continue  transparent  for  a  long  period, 
even  though  it  I'emains  in  the  hyahno  fossa.     If  hixated  into  the 
iSLntenor  chamber,  severe  inflammation  of  a  glaucomatous  type 
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generally  follows,  but  I  have  witnessed  the  contrarj*  in  u  case  where 
it  I'emained  foi-  years  iti  this  position,  became  opaque  and  adherent 
to  the  cornea.  If  lodg^ed  in  the  vitreous,  disorg-anizingchangt^gtm* 
eraUy  take  placti  whicli  in  time  destroy  si^ht  and  may  compel  enu- 
cleation. The  amount  of  concurrent  injury  has,  of  course,  an  im- 
portant intltKmcc,  but  thcslal-ement  iiolds  good, even  in  the  case  ot 
intentional  luxation  of  the  lens  into  the  vitreous,  as  by  the  opera- 
tion of  reclination  of  cataract. 

Treatment. — "When  in  the  anterior  chamber,  the  lens  should  be 
extracleil  by  a  peripheral  cut.  Tlie  wound  can  be  made  by  a  vei^ 
narrow  Graefe's  knife,  and,  if  insufficient,  can  be  completed  by  scis- 
sors. A  small  space  will  remain,  through  which  the  knife  may 
pass  without  piercing  the  lens;  this  will  be  above,  if  the  lens  is  left 
to  itself;  while,  if  impaled  on  a  needle,  it  may  be  lifted  up  and  tb& 
cut  made  below,  as  Is  the  most  desirable.  I  have  in  some  cast's 
been  obliged  to  transtix  it  by  a  needle  passed  through  the  sclera  lo 
prevent  its  slipping  back  tlirough  the  pupil.  The  capsule  abould 
not  be  ruptured.  There  is  much  liability  to  loss  of  vitreous.  Wten 
luxated  under  the  conjunctiva,  removal  is  very  simple. 

Partial  dislocation  should  not  be  meddled  with  so  long  as  tin 
lens  remains  clear.  The  resulting  astigmatism  may  be  measu 
bly  relieved  by  a  cylindrio  glass.  If  the  lens  becomes  opatiue  ii 
extraction  may  be  practised,  and  in  doing  this,  it  ma\'  bo  remove 
inclosed  in  the  capsule.  It  is  understood  that  the  capsule  does  & 
rupture  in  dislocation,  otherwise  the  lens  would  at  once  opacif; 
For  some  illustrations  see  Trans.  Am.  Ophth.  Soc,,  1891,  p.  2i 
Theobald. 

For  congenital  dislocation,  ectopia  lentin,  usually  notlii 
more  is  done  than  to  attempt  correction  by  glasses  when  this  alTordi 
any  visual  improvement.  Tlie  accompanying  amblyopia  is  oft 
ao  serious  as  not  only  to  discourage  the  use  of  glasses,  but  like- 
wise to  forbid  surgical  interference.  I  have  never  opej*ated  upon 
these  cases  nor  liave  I  found  records  of  such  operations  in  litera- 
ture. Should  the  lens  be  opaque  discission  might  be  justified.  Lux- 
ation into  the  vitreous  when  the  result  of  chronic  inflammation  is 
usually  attended  by  liquefaction  of  the  mass,  and  there  may  be 
such  degenei-ative  changes  as  to  render  restoration  of  sight  hope* 
less.  The  alternative  will  be  between  extraction  of  lens  and  enu- 
cleation. If  there  be  much  i>ain  the  latter  may  be  preferable.  If 
the  luxation  bo  recent,  and  no  adhesions  tie  down  tlie  lens,  its  re- 
moval may  be  worth  trying  even  when  acute  inllummatory  sjinp- 
toms  have  been  set  up.  to  avoid  mutilation,  even  in  casefi  where 
no  \ision  is  to  be  counted  on.  Again  in  Soma  traumatic  cases  ex<fl 
traction  may  bo  attempted,  although  a  vitreous  of  normal  consist^ 
^nce  is  an  obstacle  to  the  proceeding  not  presented  when  it  is  fluid. 
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extraction  be  attempted,  the  first  indication  is  to  bring  the  lens 
or  through  tho  pupil.  A  depending''  position  of  llm  head  will 
metimes  bring  it  about,  and  while  the  patient  is  iu  this  posture 
ead  hanging  over  the  edge  of  a  high  table),  a  long  needle  may 
e  carried  across  the  globe  behind  it  to  lix  it.  Another  method  is 
p  attempt  to  fish  up  the  lens  and  use  the  same  needle  to  hold  it  by 
ransfixion.  A  single  needle  will  rarely  give  success.  Better  re- 
Bits  may  be  gained  by  a  double  needle  or  bidcnt  {Agnew)  held  by 
lation  forceps  and  left  in  situ  when  the  lens  is  brought  to  position, 
subsequently  a  section  of  the  cornea  is  made  by  a  Graeftj  knife  and 
be  Ions  exjwlled.  Usually  vitreous  escapes  and  an  iridectomy 
lay  be  advisable. 

A  much  simpler  method  of  operating  (Knapp,  Bull  *)  is  to  first 
lake  a  corneal  wound  at  the  limbus  of  about  onr-half  the  circum- 
Strence  and  bring  the  lens  out  by  pressure  of  the  thumb  or  a  spoon 
pplied  at  the  equator  well  behind  the  lens.  The  globe  collapses^ 
nt  well-directed  pressure  will  bring  the  lens  through  the  pupil  and 
ut  of  the  eye,  with  no  more  copious  loss  of  vili'eous  tlian  by  other 
lethods,  and  possibly  without  its  escape  at  all.  The  iris  prolapse 
fill  be  returned  by  a  spatula  and  the  eye  lightly  bandaged.  I  have 
ecentlj"  praclisr-d  this  method  with  success,  and  (Ind  it  de\*oid  of 
y  more  risk  than  the  old  way  and  much  less  circumstantial. 
action  may  or  may  not  be  severe. 

It  is  imjmrtanl  to  rcmemlier  that  serious  inflammatorj'  changes 
ay  have  been  set  up  in  the  ciliary  body  and  choroid,  perhaps 
Iso  detachment  of  the  retina,  and  that  there  is  risk  of  s^'mpa- 
etic  trouble  in  the  fellow-eye.  This  risk  may  be  so  great  as 
negative  the  propriety'  of  any  operation  to  extract  the  luxated 
s,  and  point  to  the  necessity  for  enucleation.  One  must  be  gov- 
o<l  by  such  symptoms  as  tenderness  of  the  glolw.*,  the  occurrence 
mUammatory  attacks,  of  pam,  and  of  signs  of  dis<*oinfort  op 
Msion  in  tlie  other  eye.    See  chapter  on  Sympathetic  Ophthalmia^ 

Ltixation  by  injury  may  be  followed  by  severe  glaucomatous 
[rmptoins,  and  the  tension  may  be  so  great  as  to  press  the  iris 
gainst  the  cornea.  This  renders  indectomy,and  sclerotomy  of  the 
pual  type  imavailing.     Under  these  conditions  I  have  seen  poste- 

Ejr  sclerotomy,  that  is,  an  incision  into  the  sclera  be^tween  the  in- 
rliions  of  the  inferior  and  external  nvti  ninscles,  in  an  oblique 
ection  beginning  as  far  back  as  the  vicinity  of  the  equator,  and 
aking  a  meridional  wound  about  eight  millimetres  long,  effect 
mpleU*  relief  of  the  phis  tension;  and  leave  the  luxated  lens  to  be 
bsequenlly  dealt  with.  See  case  by  Priestley' Smith,  for  which 
did  enucleation  {Ophth,  Review,  Vol.  L,  p.  373, 1882). 


'TmitH.  Aui.  Uphtb.  Soc.,  ISUI,  p.  aue. 


CHAPTER  XL 


CATARACT. 


"Wk  may  havo  opicity  of  the  lens  or  of  its  capsule  or  of 

».e.,  lenticular  or  capsular  cataract.  Opacity  of  the  capsule  < 
in  dots  or  patches  ami  results  from  prolifMration  of  its  uudolhehunu  I 
It  shows  a  pruTerence  for  the  pupillary  spaee  and  sometimMUiBl 
structure  is  thickened;  especially  in  so-called  inflanunatory  ca.\^\ 
ract,  i.e.,  when  resulting  from  uveal  lesions,  do  we  find  the  cap 
opaque  and  tliiekenecl.  lu  ordinary  lenticular  cataract  the  eapnU 
is  usually  clear. 

In  anterior  polar  cataract,  caused  by  perforation  of  the  corn«a. 
the  opacity  exisfj*  in  th*;  capsule  and  in  the  suhjacent  lens  sulisi  ! 
and  the  sanip  is  true  in  cases  of  posterior  polai*  cutiimct.  \l  «- 
vanced  cases  of  lenticular  cataract,  there  may  bo  specks  on  Ihe 
capsule  by  cell-proliferation;  or,  if  the  lens  have  undergone  i 
degeneration,  its  detritus  may  be  precipitated  on  the  capsule, 
former  dajs,  stress  was  laid  upon  the  distinction  between  ca|i 
and  lenticular  and  capsulo-lenticular  cataract;  but  this  is  a  tiiiitl 
of  sniail  consequence.  Deposits  on  the  capsule  givt*  an  idea  of 
stage  to  which  an  opaque  lens  has  arrived,  and  suggt^st  lesions  ( 
the  deeper  tissues  of  tlic  g-lobo.  Capsular,  or  as  it  is  often 
raembi-anous  cataract,  will  be  considcied  under  the  head  of  secon 
dar>-  cataract,  it  beinj?  generally  the  sequel  of  removal  of  the  Ic 

J *athology. -^The  lens  is  not  regartled  as  bein^'  the  seat  of  in 
fiammation,  and  the  changes  which  it  undergoes  are  of  the  oatun 
of  dejHTenerations. 

Lenticular  cataract   is  to   be  classifltKl   in  a  \*ariety  of  wayi 
n.iniely;accordini^  to  the  extent  to  which  the  lens  is  invaded,  inti 
partial  and  total:   accoixlin;^  to  its  cause,  into  tniuinatic  and  s|k 
taneous;  according  to  its  density,  into  soft  and  hanl  and  MM 
We  also  have  congrenital,  juvenile,  and  senile  cataract;  we  have  i 
unattended  liy  any  other  disease  of  the  eye,  so  far  as  we  can  iIk 
cover,  viz.,  simple;  and  we  have  it  as  the  result  of  many  mternilj 
ocular  diseases,  viz.,  complicated  cataract.    We  also  have  cases  i 
whicli  it  depends  on  constitutional  disease. 

The  patholog-y  of  eataract  vaiies  with  tlie  kind  and  cause- 
'Vimplest  is  trauniatic,  where  the  direct  violence  and  the  imbibit 
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-of  aqueous  humor  swells  and  disintegrates  the  fibres.     In  "  jn/afi»- 
mahry"  cataract  exudation  or  llbrin  and  round  cells  with  areas  of 
granular  detritus  are  found;  even  spots  of  organized  fibro-cellular 
formation  may  occur.    Calcareous  de|>osit  and  spicules  of  bone  ai*e 
seen  in  the  neoplastic  tissue.    The  capsule  may  be  wrinkled  and 
^  adherent  to  an  iritic  membrane.     (Enibr.vologlcally  the  lens  is  an 
^p-^ittielial  or  cuKeuiur  slriiclure  derived  from  the  epiblast.)     The 
cat-jii*act   of  dkiheii'S  meHthM  i.s  duo.  to  the  density    of   the  eye 
fi»Jiils,  and  experiments  upon  frogs  have  produced  cataract  by  in- 
Hpecting  sugar  and  salt  into  the  blood  which  made  its  way  into  the 
^^queous  humor.     In  soft  cataract  thei-e  is  an  excess  tiT  fluid,  the 
fibres  appear  swollen  and  may  be  varicose.    They  show  de^enera- 
^-ion,  containing  molecules  and  globules  and  are  partly  destroyed, 
^atty  debris  being:  set  free.    Some  of  them  have  irregular  trans- 
^orse  stri;«;  and   there  are  drops  of  clear  material  occasionalh' 
^''it.h  acicular  crystals  apparently  of  margraric  acid  (Pollak).     Hard 
'^'^taract  takes  its  nan»e  from   the  sclerosis  which  occurs  in  the 
**^»itral  mass  of  the  lens,  the  so-called  nucleus,  by  which  the  fibres 
5*^come  closely  packed  together  and  dillScult  to  isolate;   the^'  are 
'^^trgular  in  outline  and  between  the  nucleus  of  a  senile  cataract 
^>ld  that  of  a  senile  lens  which  is  not  cataractous,  there  is  very  lit- 
tle difference  in  clearness.    But  the  alteration  in  tninspHivncy  ap- 
V^^ars  in  the  cortical  laj-ers  whose  fibres  arc  swollen  and  gi'anular 
^nd  disintegrated,  and  separated  by  fissures  and  spaces.     Between 
t^iem  are  vacuoles  :iiii\  globules  of  coagulated  material.    The  pri- 
**iar\'  cause  or  the  aileration  is  the  iiregular  slirinkage  of  the 
*iucleus.     During  its  ircipiency  the  lens  swells  by  increase  of  fluid, 
^mnd  after  this  has  subsided,  further  degeneration  may  occur  in  the 
B|Cortex,  reducing  it  to  a  molecular  semi  II u id  substance  (Moi'g:igman 
Bcatarnct).    Want  of  uniformity  in  the  hardening  of  the  nucleus  is 
■supposed  to  cause  the  alterations  in  the  cortical  layei*s,  which  be- 
come disrupted  anil  degenerate,  while  the  extent  to  which  the  pro- 
cess of  sclerosis  involves  the  lens,  vanes  greatly  in  diiferent  subjects. 
It  may  take  in  the  whole  substance^  or  only  a  comparatively  small 
centnil  part.    In  the  one  case,  or  in  the  other,  the  jihysical  condi- 
tion and  appearance  of  tin?  lens  will  he  veiy  dilTcrent.     A  cat^iract- 
■  ous  lens  is  smaller  as  well  as  harder  than  the  normal  lens  of  the 
same  age  (Priestley  Smith).    Catai-act  appeai*s  at  every  age.    It  is 
congenital,  it  occurs  during  youth  and  middle  life,  and  is  most  fre- 
j^<iuent  after  fifty.    Its  causes  are  local  and  constitutional.    Among 
^Bthe  first  are  the  traumatic,  and  senile,  and  inflammatory;  we  find 
^  It  following  irido-choroidilis,  detachment  of  the  retina,  glaucoma 
.and   extreme   myopia.     Constilulioual  causes  are  obscure,  except 
iliabet'CsmeUitus;  injection  of  naphthalin  wilt  oau.^e  it  in  rabbits; 
fttberoma  of  arteries  and  albuminuria  are  not  causative. 
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The  rate  of  progress  is  extremely  variable.  Traumatic  cataraci 
develops  within  a  few  hours  or  days  or  ivcfUs.  Senile  Ciilnract de- 
mands months  and  usually  years.  In  some  casos  Ihe  processot 
sclerosis  goes  on  ten  or  twenty  years.  The  posterior  |K)lar  cata- 
ract of  myopia  is  likewise  very  slow  in  its  advance ;  sometimes  arter 
making  little  lieadway  fur  several  years,  complete  opacity  of  senilf 
cataract  comes  within  a  few  days.  Partial  cataracts,  viz.,  the 
laminated,  remain  long  stationary,  perhaps  for  life-  Soft  cataracts 
develop  more  rapidly  than  hard.  They  l-<'nd  to  flui<l  di'generatinn 
and  are  sometimes  partially  absorbed.  Similar  degeneration  takes 
place  often  in  the  cortex  of  senile  cataract,  which  gives  it  the  name 
of  hypermatiire  or  Morgagnian  cataracU  A  lens  which  is  totally 
opa(itie  is  called  mature  or  ripe,  in  contrast  to  the  incipient  op 
uurijK'. 

Practical  distinctions  :ire.  stationary  and  progressive;  ripe  and 
unripe;  soft,- hard,  and  mixed  and  hypermature;  simple  and  com-  i 
plicated;  traumatic  and  idiopathic;  partial  (lamellar)  and  coiigeii^| 
ital.  ™ 

Symptoms.— "With  senile  cataract  the  chief  subjective  sj'mptoni    , 
is  slowly  developing  dimness  of  sight,  which  obscures  distant  objecl^B 
and  forces  the  book  or  work  unusually  near.    Blame  is  often  lavft* 
upon  the  glasses  the  patient  is  using.     If  an  effort  be  made  to  llnJ 
better,  fr(»quently  astigmatism  will  be  dete<!ted,  which  a  cyliutlejfl 
will  partially,  but  not  wholly,  remedy.    A  true  myopia  may  develo" 
because  of  the  increase  in  refracting  index.    This  does  not  coin- 
monly  exceed  —1  or  —  1.5  D,  but  1  have  st;en  It  as  bigJi  as  —3  D. 
This  is  the  so-called  "wcond  sight"  of  old   people.     Sometimes 
patients  complain  of  phosphenes  and  of  photophobia — they  will 
generally  choose  to  sit  with  the  light  behind  them.     Frequently 
they  find  comfort  in  light  smoked  or  blue  glasses.     Slight  palpe- 
bral conjunctivilis  is  common.    The  amount  to  which  vision  will 
sidTer  by  a  given  amniint  of  eatanictous  opacity  can  never  be  pre- 
dicted.   A  few  streaks  will  greatly  disturb  some  persons,  while 
there  maybe  remarlfablc  acuity  when  the  lens  is  full  of  strue  and 
an  ophthalmos<-npie  view  of  the  fundus  impossible.     Opacities  near 
the  jieripheiy  naturally  interfei^  with  sight  but  tittle,  while  the 
molecular  nuclear  opacity  is  very  damaging.    At  the  .s.'ime  time  M 
well-defined  posterior  polar  opacity  docs  not  greatly  impair  vising 
— providrd  the  fundus  is  normal — because  close  to  the  noilal  pnint.. 

Tlie  objective  symptoms  can  be  very  completoly  studied,  thanks 
to  the  ophthalmoscope.  Hut  apart  from  its  use,  we  sometimes 
find  the  anterior  chainbcr  shallow,  which  implies  either  swelling  of 
the  lens  or  an  increase  in  tension,  perhaps  both.  A  deep  anterior 
chamber  means  a  small  lens.  The  pupil  may  be  small  and  active, 
or  sluggish  both  to  hght  and  mydriatics.    The  color  of  the  pupij 
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ries  with  the  quahty  and  stage  of  the  cataract.    In  most  cases 
of  matuixi  cataract  the  color  uj  RTa3'  or  tlull  and  on  tlie  Ivns  will  be 
st'en  nidiatinff  si  reaks.    If  the  cortex  is  not  fully  opaque  and  a 
light  l>e  thrown  upon  the  pupil  fi'oni  the  side,  the  sliadow  of  the 
iiipillaiy  edgre  will  be  seen  upon  thf  deep  opacity  of  the  nucleus, 
ere  are  cases  in  which  to  tlie  unaided  eye  the  pupil  seenis  blacki 
hile  the  patient's  vision  is  reduced  to  lingers  at  a  few  feet,  and 
!pon  focal  illumination  the  light  will  not  penetrate  deep  into  the 
lens,  and  the  reflex  from  it  is  smoky,  reddish,  mahogany,  or  like 
tortoise  shell,  and  in  a  colored  man  on  whom  I  did  a  preliminary 
iridectomy,  it  was  a  deep  bottle-green.     Extreme  cases  of  this  kind 
have  been  called  black  cataracts.     Viewed  with  the  ophthalmo- 
scope these  lenses  permit  a  certain  amount  of  reflex  fi-om  the  fun- 
dus.    The  cases  now   i-eferred   to   are  comparatively  infrequent. 
Their  peculiarities  arc  due  to  tlie  gradual  and  extensive  sclerosis  of 
Ihe  lens,  which  reaches  almost  to,  if  it  does  not  include  its  surface 
/ayoi-s.    It  is  highly  important  to  recognize  them.    The  usual  con- 
dition of  a  mature  senile  cataract  exhibits  an  opaque  cortex  which 
is  as  stated,  gray  or  d\ill  white,  with  streaks,  and  on  focal  illumina- 
tion an  amber  tinge  is  reflected  from  the  nucleus. 

With  incipient  cataract  no  change  of  hue  is  seen  in  the  pupil, 
klthough  the  dull  color  of  age  contrasts  strongly  with  the  deep 
ilack  of  youth.  Sometimes  a  stivak  or  several  streaks  are  found 
lushing  inward.  A  proper  cxuminatiuu  requires  a  wide  pupil,  and 
k  solution  of  atropia,  gr.  \  ad  3 1,  or  a  4;^  solution  of  cocaine,  may 
KJ  necessary.  Focal  illumination  will  often  reveal  opacities,  while 
he  ophthalmoscope  will  search  out  the  whole  lens.  The  light 
Siould  be  feeble  and  the  view  should  be  taken  at  the  distance  of 
kbout  a  foot.  Hake  the  light  play  aci-oss  the  pupil  by  slight  movc- 
pents  of  the  miiTor  and  have  the  patient  look  in  all  directions  so 

■|to  bring  the  periphery  of  the  lens  in  view.  Opacities  appear 
Btly  in  streaks  coming  from  the  edge.  It  will  bo  remarked  that 
strife  visible  from  one  angle  disappear  when  the  direction  is 
changed,  or  sectors  of  the  lens  from  one  point  of  view  are  opaque, 
and  from  another  are  dear-.  This  proves  that  the  opacity  depends 
on  irregularity  in  refi-action  and  answers  to  the  fissures  known  to 
;cnr  in  the  cortical  layers,  and  to  the  condensation  of  the  sub- 
nee.  We  may  find  a  patch  of  opacity  in  one  place  and  the  rest 
rf  the  lens  clear;  or  the  nucleus  may  be  hazy  and  the  periphery 
.ear;  a  multitude  of  specks  may  be  scattered  through  the  lens. 
I^reat  variet3'  of  apjiearanees  is  passible.  To  complete  the  iti- 
iction  put  a  short-focus  lens,  4-12  D  or  -f  15  D,  behind  the 
irror  and  come  close  to  the  eye;  nothing  in  the  leus  can  now 
icapo  observation. 
The  symptoms  of  idiopathic  soft  cataract  need  uo  a^e^vsiX  ;)j6Av- 
3i 
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tional  remarks,  except  to  speak  of  their  tendency  to  swell,  and  Uaf 
the  urine  should  be  examined  for  sugrar. 

Trauuiatic  cataract  exhibits  a  groat  variety  of  conditions  ac- 
cording to  its  cause.  According  to  the  degree  to  which  thecapsult 
has  been  lacerated  will  be  the  extent  and  rapidity  of  the  swelling 
and  the  irritation  of  the  eye.  A  blow  or  explosion  may  cause 
cataract  without  lesion  of  the  capsule  by  rupture  of  the  suspensory 
ligament,  or  disturbance  of  tht-  lens  structure.  Sometimes  Uii» 
appears  like  a  weU-fonned  star  on  the  posterior  layers,  A  jwnfr 
trating  wound  and  ihe  presence  of  a  forei^rn  body  give  rise  to  com- 
plications which  cannot  now  be  fully  described. 

There  are  certain  special  types  of  cataract  to  be  mentiontfl; 
viz.,  the  anterior  polar  and  posterior  polar  catanicts;  zonular  nr 
lamellar  cataracts;  congenital  cataracts. 

^wMr7or/J'>/«r  cataract  has  already  been  referred  to:  thatiUs 
caused  by  perforating  ulcer  of  the  cornea  and  it  may  be  a  muiut*; 
white  dot  upon  the  capsule,  or  there  may  be  a  conical  mass  project- 
ing forward  and  perhaps  an  inverted  cone  penetrating  the  lens. 
There  will  be  a  hazy  spot,  perhaps  a  distinct  scar,  upon  the  middle 
of  the  cornea  and  sometimes  u.  thread  nms  from  it  to  the  lens-spoLJ 
The  condition  is  stationary  and  the  efffict  on  ^■ision  is  damaging. 

Auother       pe  of  anttTrior   polar  cataract   resuU^i  fruni  patho- 
logical alterations  in  the  ftetal  pupillary  membrane  (Mules,  Traiis^ 
Ophth.  Soc.  United  King.,  XI.,  TO,  I8III.     See  also  p.  439.  t'ig.  154H" 

Postfirinr  pohir  i.'i\\i\n\ct  \^  the  result  of  choroidal  disease.     It 
is  associated  with  hyalitis  and  myopia.    Opacities  will  be  found  in 
the  vitreous  and  if  the  spot  be  not  too  large,  the  fundus  will  he  visi^^ 
hie  and  oftentimes  lesions  be  discovered.    The  location  of  the  opa<^| 
ity  is  determined  by  noting  that  it  changes  position  very  slightly 
as  the  eye  looks  in  vanous  direction.s,  Iwcause  it  is  situated  near 
the  centre  of  rotation  of  the  glohe,  which  is  about  four  raillimetr 
behind  the  jwsterior  surface  of  the  lens.     Moreover,  the  apparent 
motion  of  the  ii<\f^c>  of  the  pupil  relative  to  the  opacity  give^  us  s^ 
gauge  by  which  to  measure  the  depth  at  which  it  is  situatf 
Such  opacities  do  not  in  themselves  greatly  deteriorate  vision, 
cause  they  lie  so  close  to  the  nodal  point,  the  optical  centre  of  tl 
eye.    But  the  subjects  see  badly  because  of  the  concomitant  lesioiifl 
With  this  kind  of  cataract  there  may  also  be  stria:,  but  it  reman 
unchanged  for  a  long  period.    In  the  end  the  lens  grows  mor 
opaque.    The  added  opacity  is  sometimes  a  cloudy  obscuration  it 
creasing  the  ai*ca  of  the  original  spoU  or  it  may  consist  in  innumci 
able  dots  scattered  through  all  the  lens,  etc. 

Lamellar  or  zonular  cataract  (Schichtstaar)  is  the  most  fr 
quent  variety  of  congenital  cataract.    It  often  presents  little 
bo  seen  by  the  naked  eye,  although  on  close  attention  a  gniy  blur 
may  be  noticed  in  the  pupW.    T\\tt  i^-aUcTaXa  \iq\6l  ^sVsVwAa  stts  dose. 


CATARACT, 


483 


they  shun  the  bright  light;  as  they  p«er  about  they  manifestly  see 
imperfoc'lly.  Tliey  iirt!  coninioiily  tliouirht  iti  lie  only  ucar-sig"hted; 
it  is  possible  for  g'cnuinc  myopia  to  coexist.  To  tho  ophthalmo- 
scope a  sharply  defined  opacity  will  appear  Jn  the  axis  of  the  lens. 
It.  rnay  be  more  or  less  denso,  it  may  have  knobs  or  rays  on  its  edfjrt? ; 
geuerally  circular,  it  sometimes  has  a  symmetrically  angular  form; 
'  there  may  be  other  dots  in  the  otherwise  clear  pei'iphery  of  the 
lens.  I  have  seen  a  beautifully  defined  triangle  with  a  knob  on 
each  point.  The  real  nature  of  tlu\se  cases  <'onsists  in  opacity  o( 
certain  layers  of  the  lens,  while  adjacent  parts  are  clear.  Some 
varieties  ai*e  shown  in  Fig.  IS').  They  show  liow  one  or  more  Lay- 
ers may  be  opaque  and  explain  the  dilTerence  in  density  often  noted 
hctween  the  central  and  marginal  parts  of  the  opacity.  See  p.  4fi4. 
An  interesting  cinmnistance  in  the  etiologj*  of  these  cases  is 
that  they  depend  ujwn  constitutional  causes,  such  as  sci-ofula  or 
rickets  or  here<litaiy  syphilis,  and  that  the  patients  have  had  con- 
vulsions, Arlt  first  called  attention  to  the  fact  of  convulsions;  he 
found  that  among  twenty  nine  cases,  twenty-five  had  been  thus  af- 
fected, and  to  the  violent  disturbance  of  the  lens  while  its  growth 
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was  incomplete,  he  attributful  the  production  of  lamellae  of  opacity. 
Another  co-oi*dinatc  fact  is  that  so-called  rachitic  teeth  are  com- 
mon (see  page  3f)l).  They  aiv  terraced,  the  enamel  is  seamed  and 
pitted;  the  tooth  is  apt  to  be  broken  off.  There  may  be  also  defec- 
tive cerebral  development.  It  almost  always  affects  both  eyes;  it 
raay  be  henilitary.  Generally,  hut  not  always,  the  perceptive 
capacity  of  the  eye  is  good,  and  herein  is  an  important  contrast 
to  other  forms  of  congenital  catai*act.  It  makes  its  appearance 
during  the  last  weeks  of  fcetal  life  or  in  the  first  months  of  extra- 
uterine life.  Having  reached  a  certain  degree  it  may  acquire  more 
intensity,  but  does  not  enlarge,  except  rarely. 

Congenifiii  cataract  appears  in  other  forms,  and  may  or  may 
not  he  associated  with  other  ahnonnal  states  of  the  eye,  such  as 
coloboma,  microphthahnus,  indo-choroiditis,  choroid  o-reti  nit  is,  am- 
blyopia, etc.  One  or  both  eyes  may  he  affected  a.T\'\  \i\\ft  ■*N\\tAR  ^ 
the  ions  tfv  op!i<niv.    Souivtimca  dfjM>sits  apjK'av  on  \A\e  e^\iaM\v«\«^ 
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instance,  a  n'hitc  star  with  three  radii  and  otherfonns.  OfteoUie 
pupil  dilates  imperfectly  even  with  atropia.  The  loos  is  oiks 
small,  ^'ciicrally  it  is  soft,  but  the  contrary  condition  of  greAtdoi. 
sity  has  been  observ^L    There  may  be  only  a  thin  membrane; 


no.  iBi 


na.  \m. 


when  caused  by  iridochoroiditis  the  pupil  may  be  adherent 
leus  very  white  and  calcaieous. 

In  very  many  cases  there  is  poor  perception  of  hg'htanditofteil 
follows  that  reinov:i]  of  the  cataract  is   not  productive  of  good 
vision.    Sometimes  the  vili-eous  is  found  opaque  and  ibe  fu&duti 


Pta.  188. 

cannot  be  illuminated.     Among  all  cases  of  congenital  i 
nystagmus  is  frequent. 

/>mf/«o.'*/.'i.— What  has  ah*eady  been  said  ahout  sj-mptoms 
suffice  to  make  known  the  existence  and  many  of  the  charact 
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tics  of  cataract.     The  facts  which  must  be  learned  preliminaij 
treatment  are,  the  density  and  size  of  the  lens,  whether  perccpEioDi 
of  light  is  normal,  and  projection  normal, ;.«'.,  whether  the  field 
connect.     We  must  take  note  of  the  behavior  of  the  pupil.  whetJitfr 
/ree,  or  active,  or  slwggVHV.   'We  wiw&v ^Vio la^V  tUo  tension  ^i  thf 
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globe,  Sfost  senile  cataracts  have  soft  cortex  and  hard  nucleus. 
The  amount  of  cortex  is  important.  The  first  question  to  be  settled 
is  whether  an  operation  is  to  be  done.  This  turns  upon  the  stage 
of  the  cataract  and  upon  the  functional  examination.  Is  the  eye 
in  other  respects  healthy? 

Special  attention  must  always  be  given  to  the  degree  of  light- 
perception,  because  it  is  the  most  important  factor  in  the  case.  It 
may  bo  premised  that  qualitative  pt^rception  of  li^ht,  tliat  is,  ability 
to  see  objects  or  to  count  the  fingers — not  his  own,  but  of  another 
—precludes  the  idea  of  operating.  The  patient  should  wait;  unless 
it  should  be  seen  that  the  lens  is  of  the  sclerosed  variety  mentioned 
on  page  481,  in  which  case  the  patient  raay  continue  to  count  fin- 
gers within  six  to  forty  inches,  for  years,  ajid  should  not  be  refused 
an  operation. 

With  uncomplicated  mature  cataract  a  patient  should  recognize 
the  light  of  a  candle  in  a  dark  room  at  forty  feet  with  perfect  ease. 
A  more  ready  way  is  to  use  the  ophthalmoscopic  miiTor  with  feeble 
light,  and  hold  it  two  to  six  feet  away,  to  make  its  illumination  ex- 
tremely faint;  this  the  patient  should  promptly  recognize,  and  also 
be  able  to  indicate  the  direction  fi*om  which  the  lig^ht  comes;  this 
tests  what  is  called  the  projection  of  the  retina,  as  well  as  its  per- 
ceptive power.  Any  abatement  of  this  quick  i*csponse  to  light,  and 
inability  to  recognize  the  direction  from  which  it  comes,  awakens 
suspicion  of  internal  lesion  of  the  eye,  which  clouds  the  prognosis. 
Marked  limitations  of  the  field  or  of  projecting  power  indicate 
detachment  of  the  retina,  or  atrophy  of  the  choroid,  or  disease  of 
the  retina  or  of  tlie  optic  nerve,  or  turbid  vitreous,  etc.  "When  these 
facts  are  made  known,  one  may  feel  justified  or  bound  to  operate, 
but  the  probability  of  success  and  the  gain  in  vision  are  put  at  a 
level,  which  ought  to  be  correctly  appreciated  both  by  the  surgeon 
and  the  patient.  It  is  sometimes  desii-ed  to  have  a  cataract  i-e- 
movwl,  when  in  only  one  eye,  to  get  rid  of  the  blemish,  without 
regard  to  impi-ovemeni  of  si^ht.  Tliis  is  admissible,  if  not  contra- 
indicated  by  extreme  tension  or  tendency  to  hemorrhage  or  presence 
of  a  foreign  body,  or  other  serious  intraocular  lesion,  and  often 
succeed.s. 

Is  the  lens  mature?  As  already  said,  absolute  opacity  is  not 
always  demanded,  but  the  lens  must  separate  easily  from  the  cap- 
sule and  not  leave  transparent  substance  behind.  Sclerosed  lenses 
which  are  partially  transpai-ent  will  come  out  clean,  while  immature 
cataracts  which  have  only  a  hard  nucleus  and  whoso  cortex  is  in 
process  of  opacification  leave  remnants  behind  to  awaken  trouble. 
When  the  striae  upon  tin;  surface  are  line  the  lens  is  baixl,  when 
they  are  broad,  and  satiny  and  white,  the  cortex  is  soft  and  abun- 
dant. If  the  opacity  lies  close  to  the  iris,  and  the  edge  of  the  i)upil 
casts  no  sliadow  upon  the  lens  under  oblique  U\umvivai\,\w\,  V^^  ^I'l-^ 
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aract  is  mature  and  flt  for  operation.  The  cataract  may  be  hjpcr- 
mature;  i.e.,  tlie  cortex  has  become  liquefied.  Thi.**  will  be  knovo 
by  the  gruel-like  look  of  the  surface;  it  will  be  bluish  white  ot 
creamy;  the  yellow  mK'leu.s  may  have  dropped  out  of  the  axis  ol 
the  eye  aud  its  rim  may  lie  visibly  across  the  pupillai'y  field,  ll 
will  change  position  as  the  head  is  inclined  for  a  few  minutes  for- 
ward or  to  one  side. 

A  soft  cataract  is  wliitish,  bluLsh,  with  broad  striae^  gives  forth 
no  yellow  tint,  may  push  the  iris  forwards.  It  belong  to  the  ea^ 
lier  period  of  life,  i.e.,  under  thirty  years.  There  are  cases  of  purely 
fluid  cataract  which  arc  degenerated  soft  cataracts,  and  the  color 
and  appearance  su^j^eat  a  mixture  of  white  meal  and  milk.  Such 
cases  may  be  followed  after  operation  by  very  si'.vere  reaction. 

The  signs  of  complied  fed  cataract  have  been  partially'  referrpd 
to  in  speaking  of  the  functional  examination.  Adhesions  of  the 
pupil  will  not  escape  i.otice.  Discoloration  of  the  iris,  atrophy  of 
its  tissue,  softness  of  the  f?lobe,  tenderness  about  the  ciliary  region, 
tell  of  cyclitis  or  choroiditis.  A  ver;\-  yellow  or  chalky  white  lens, 
or  one  in  which  cholesU^rin  is  .seen,  or  with  many  spots  of  distinct 
capsular  opacity,  signifies  more  or  less  serious  deep-seated  trouble. 
A  shrunken  or  deformed  lens,  or  one  reduced  to  a  wafer,  indicat-es 
extensive  choroidal  and  vitreous  disease.  If  the  iris  and  lens  flut- 
ter, this  is  a  warning  of  fluidity  of  the  anterior  part  of  the  vitreous, 
or  loosening  of  the  suspensory  ligament.  An  eye  with  absoluttf 
glaucoma  will  often  have  cataract.  Ini[U!ry  should  be  made  as  to 
prc-cxistent  myopia,  and  attention  be  directed  to  possible  detach- 
ment of  the  retina.  The  existence  of  mtiscGe  voHtantes  is  of  uncer* 
tain  importance,  in  most  cases  tliey  are  of  little  consequence. 

Frognosia. — The  first  question  relates  to  the  probable  behavior 
of  the  opacity — wheLiier  it  will  disappear,  remain  stationary,  or 
increase,  and  if  it  increase,  at  what  rale?  Under  the  description 
of  special  types  (seep.  482)  much  has  been  said  i*egarding  particular 
varieties.  We  are  specially  interested  in  the  prognosis  of  what  is 
called  senile,  t.«.,  ordinary  cataract.  A  few  streaks  at  the  per- 
iphery small  and  well  defined,  and  with  advanced  age,  above  sixty, 
are  unlikely  to  make  serious  progress.  At  a  similar  age  a  hazy 
(sclerosed)  nucleus  will  often  rcmam  practically  unaltered  for  many 
years  if  the  health  be  good.  Lenticular  opacities  in  myopic  eyes 
of  elderly  people  often  remain  stationary.  I  have  watched  such 
cases  seven  years  and  found  no  serious  visual  impairment.  It  is 
not  asserted  that  all  nuclear  cataracts  will  be  stationary  even  in 
old  people.  Cortical  cataracts  with  broad  streaks  approaching 
the  axis,  and  especially  with  minute  molecules  between  the  fis- 
sures, indicate  a  tendency  to  increa.se,  and  swelling  of  the  lens  is 
especially  suggestive.     But — and  the  word  is  emphasized  intention- 
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Jly— it  hy  no  mcaiis  follows  that  sight  is  to  be  quickly  lost  even  in 
iDpromisiug-lookin^'-  cases.    A  stage  of  irritation  ofteu  attends  the 
eginaiug  of  cortical  cataract,   and  as  this  subsides  vision  im- 
provos  and  may  continue  better  during  many  months.     In  fact, 
bere  may  be  more  opacity  and  equallj' good  or  a  little  better  sight. 
bere  is  a  personal  equation  in  such  cases  which  vre  do  not  under- 
tid.     Observations  concurring  with   my  experience  have  been 
Dade  by   Bniiiey.'     He   notes   the   behavior  of  thirty-one  cases 
frr  periods  varying  from  three  months  to  eight  years — foui'leen 
iiiained   stationary,    thirteen    grew    worse,   either    slightly    or 
priously,  four  got  slightly  better,  and  this  slight  improvement 
i-y  last  a  few  months  or  be  permanent.     If  tlic   first  eye  be- 
anie blind    the  advance  is  Hkoly  to  he  more  rapid  in  the  second, 
stand  improvement  of  health  have  much  to  do  with  ivtarding 
advance  of  cataract  (see  Risley). 
With  maturi':  and  uncomplicated  senile  cataract,  the  needful 
stors  for  successful  treatment  are  a  smooth  and  correct  opera- 
and  a  patient  of  quiet  temper,  hopeful  and  obedient.    A  bad 
ps^h  or  verj'  great  weakness  are  unfavorable.     But  the  state  of 
Llth  is  not  so  dominant  a  condition  as  has  sometimes  been  sup- 
Very  fat  pPi-sons  are  not  good  subjects.     The  existence  of 
fcetes  does  inlluence  the  result,  but  not  to  a  very  serious  degree. 
^iThe  operator  must  make  a  wound  of  ad&c(uatc  size,  smooth, 
►^rly  placed,  and  preclude  all  conditions  unfavorable  to  prompt 
^ling.    There  should  be  an  active  pupil,  the  anterior  chamber 
I  proper  depth,  the  tension  normal;  an  eye  set  very  deep  in  the 
uit  makes  the  operation  difTieult,  one  which   is  prominent  does 
ft  get  on  so  well  in  healing.     Cunditions  which  are  unfavorable 
fe  catarrh  of  the  lachrymal  sac,  chi-onic  conjunctivitis,  and  ptery- 
N^in.    The  first  is  always  veiy  serious,  and  if  the  condition  can- 
►t  be  satisfactorily'  relieved  by  probing,  one  had  better  resort  to 
Btruction  of  the  sac  by  tlio  actual  cautery.    Probably  it  would 
better  if  the  latter  proceeding  were  generally  adopted.    It  is 
ftrtainly  advisable  to  remove  pterygium  if  it  be  of  any  size,  i.e., 
it  reach  more  than   a  millimetre  into  the  cornea.    We  cannot 
rays  control  chronic  conjunctivitis  and  must  sometimes  take  the 
hances.    A  very  thin  cornea  will  m'inkle,  sometimes  the  sclera  is 
pry  rigid  and  the  cornea  collapses  after  the  section — both  these 
bnditions  are  unfavorable  to  accurate  coaptation  and  healing  of 
pe  wound.    We  are  to  prevent  all  sources  of  septic  poisoning  of 
pe  wound.     Hence,  beside  the  conditions  mentioned,  we  must  guard 
painst  bad  sewage  and  plumbing,  uncleanliness  of  the  patient's 
son  and  surroundings,  of  the  instruments,  of  the  surgeon's  and 

tTr&Ds.  Ophth.  Boo.  United  Kingdom,  xL,  66,  ISOt 
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assistant's  and  nurse's  hunds.  Ozama,  ulcers  of  the  leg  or  body 
may  cause  contamination.  Prophylaxis  ihurufore  has  mucbtodo 
with  proj|:nosis. 

The  results  of  operations  for  senile  cataract  have  beea  ehbo> 
rately  compiled.     If  vision  amounting  to  ^  is  socurcil,  the  results 
have  been  called  fully  succi»ssful;  vision   less  than  t*^,  but  pt*rmit- 
ting  discerument  of  objects  (qualitative  vision),  is  called  partial 
success;  mere  perceptiou  of  light  and  worse  results  are  failures. 
On  this  classification  the  failures  in  10,0!i4  cases  of   Hap  extrac- 
tion bj'  35  operatoi-s  were  \0A%\  the  fuilui-es  iit  lOjfifil   cases  g( 
linear  extraction  by  1 10  operators  (Graefe's  operation  with  iri- 
dectomy) were  h.%';i.    These  stutLsLica  were  made  in  18T1>,'  andsiOM 
that  time  the  general  adoption  of  aseptic  precautions  gives  evea 
better  resilts.     The  success  acUieved  by  operators  of  large  experi- 
ence is,  moi-eover,  considerably  greater.    It  must  also  be  ivmarked 
that  vision  -^  is  not  considei'ed  by  all  surgeons  good  enough  to  be 
called  unequivocal  success;  they  prefer  the  standard  V  —  ^.    Againj^ 
the  period  at  which   the  degree  of  vision  is  taken  is  important 
because  it  improves  for  three  months  after  healing  is  complete 
Slight  capsular  obstructions  are  common  and  their  removal  wilt 
often  greatly  benullt  the  vision. 

Treattnent. — Spontaneous  cure  does  not  take  place,  except  by  all 
sorption  of  the  lens,  viz.,  in  traumatic  cases  (*'  Bericht  iiber  Augec 
heilkunde,"  Wien,  18GT),  and  in  some  other  soft  cataracts  (it  ba 
been  recorded  in  several  cases  of  diabetic  cataract  and  a  few  time 
in  hard  cataracts  without  lesion  of  the  capsule;  Brettauer,"  Bericht^ 
Ophth.  Gesell.,"  Heulelberg,  188J,  p.  47),  or  by  spontaneous  luxa- 
tion,  which  can   hap])en  in  hard  cataracts  and   in   cataracts  of 
myopic  eyes  when  the  vitreous  is  fluid.    Sometimes  a  blow  does 
this  suddenly,  to  the  great  joy  and  astonishment  of  the  patient. 

The  disappearance  of  incipient  opacities  has  been  at  various 
times  claimed  to  Ih»  elfected  by  massage  of  the  globe.  Successes^ 
thus  attained  have  been  recently  reported  by  Dr.  Kalish.  The 
evidence  is  not  convincing  and  the  success  has  been  very  partial. 
Massage  is  a  two-edged  weapon,  because  in  many  cases  instead  of 
retarding  the  growth  of  cataract  it  has  hastened  it — vide  infra 
(see  Seabrook).  The  claims  of  galvanism  and  electricity  have  no 
ivliable  foundation.  In  the  early  stages  of  the  disease  something 
can  be  done  to  mitigate  accessory  symptoms.  The  chief  considera-a 
tion  is  strict  attention  to  general  health,  removal  of  all  causes 
of  indigestion  or  of  feeble  nutrition,  e.xnixiisc  in  the  open  air  when 
the  weather  permits,  cheerful  surroundings,  and  i*est  of  the  eyes, 

'  flee  Trans,  .^ui.  Ophth.  Soc.  for  1870.     In  that  [>npor  an  prror  in  the  paI- 
calation  of  percentage  vaa  corrected  by  Gnittaler  with  the  results  abov«j 
given. 
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Dmctimcs  aided  by  blue  glasses.      I  have,  when  health   yeeined 

;*o(i,  iiad    when  the    vitreous  was  hazy,  given   icKlide  of  potas- 

(siuiu,  gr.  V.  ter  in  die,  for  several  months.     Whether  jjo«^  hoc   vel 

propter  hoc,  the  siffht  has  often   become  bettor.      Sal   Rocheile 

might  perliapshave  been  as  g:ood.    So,  too,  mild  tonics  and  bitters. 

Strychnin,  phosphoric  acid,  acid   phosphates,  and  such  remedies, 

[have  fit  use.     These  meiisures  may  be  aided  by  soothing;  lotions  to 

I  the  eye  to  allay  conjunctival  irrilation,  vix.,  borax  and  camphor- 

iwater,  etc.    A  very  weak  solution  of  atropia,  gr.  jV  ad  3  i.,  will  be 

lof  use  to  some  cases,  hut  strong  solutions  are  unpleasant,  be- 

I  cause  of  the  groat  glare  of  light.     Moreover,  encouraging  words 

fas  to  the  future  mean  much  to  a  blind  pei-son. 

It  remains  to  take  up  the  surgical  treatment  of  cataract.    But 
[some  preliminary  matters  are  to  be  considered.    Shall  the  opera- 
1  lion  be  done  upon  one  eye  while  the  other  is  perfectly  good  or  has 
i Useful  vision  ?     For  soft,  including  traumatic  cataract,  the  answer 
['Would  bo  yes,  because  it  involves  little  risk;    for  hard   cataract 
there  is  a  difference  of  judgnwnt,  but  ray  own  practice  is  in  favor 
[of  it.     I  admit  that  some  have  b*^en  annoyed  by  .squint,  and  have 
complained  of  confusion  of  sight,  but  the  greater  number  have  en- 
^  joyed  real  benefit.     The  gain  is  in  the  enlargement  of  the  field  of 
vision,  in  the  stronger  mental  impression,  because  of  a  givater  im- 
pulse of  light-stimulus  to  the  central  g:Lnglia,  and  because,  notwith- 
'  standing  the  correcting-glass  was  not  worn  by  the  operated  eye,  a  de- 
J  gree  of  stoi-eoscopic  vision  may  be  secured  which  the  patient  finds  of 
l^great  advantage.    One  man  about  forty  years  of  age,  with  mon- 
ocular cataract  and   the  other  eye  with  V  =  jg,  was  so  much  dis- 
tressed by  losing  binocular  sight,  tliat  he  demanded  an  operation, 
[and  acquired  in  this  ej'e,  when  corrected,  V  =  }8.    Without  wear- 
!hg  a  glass  he  recovered  his  former  ability  to  locate  objects,  could 
£frasp  correctly,  go  up  and  down  stairs  with  assurance,  and  was 
I  loud  in  praise  of  the  benefit  he  receiveil. 

Should  both  eyes  be  operated  on  at  once?  To  this  my  experi- 
ence leads  me  to  say  no.  Both  eyes  may  bo  lost,  as  has  once 
occurred  in  my  experience  by  intraocular  hemorrhage  after  the 
patient  had  been  put  to  bed.  Seldom  will  both  e3'es  do  equally 
well;  and  when  the  possibility  of  loss  of  one,  and  the  entailment  of 
sympathetic  ophthalmia  in  the  other,  are  considered,  the  argument 
to  me  is  imperious.  In  cases  where  the  first  eye  does  well  and  the 
second  is  fit  for  operation,  the  latter  may,  in  urgent  ca.ses.  be  dealt 
with  in  eight  to  ten  days  after  the  first.    Usually,  several  months 

I  are  allowed  to  pass. 
Wc  have  to  choose  between  two  methods  of  curing  cataract, 
the  one  by  absorption,  the  other  hy  extraction.    Absorption  is 
practicable  only  with  soft  cataracts  and  in  young  persons;  extrac- 
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tion  has  many  varieties,  according  to  the  consistence  of  the  lens 
and  to  the  method  which  is  preferred.  The  old  method  of  recUn*. 
tion  or  depression  into  the  vitreous  has  deservedly  become  obsolete 
It  is  still  practised  by  the  aid  of  a  long*  sharp  tboi^>  among  U» 
native  operator's  of  India, 

Absorption  is  brought  about  by  opening  the  capsule  vrilli  i 
fine  sjwar- pointed  needle  and   penuitting  the   aqueous  humor  tol 
soak  inlo  the  lens.     The  operation  is  done  almost  exclusively  <a J 
persons  under  fifteen   years  of  age.     Those  who   are  older 
sometimes    thus    treated,  but    with    increasing    age    absorption  I 
takes    place    more  slowly,    and   if  fragments    are   broken  fnm 
the  lens,  they  are  more  apt  to  provoke  irritation.    For  congrenital 
cataract  there  is  no  urgency  fur  an  opei-ation  under  one  year  «id. ' 
•although  it  may  be  done  at  three  months.    The  development  of 
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the  child  will  decide.  It  is  important  to  note  the  dilatability  o( 
the  pupil.  A  small  zonular  cataract  will  be  most  wisely  treated 
by  a  very  small  iridectomy,  oftener  by  discission,  and,  in  many  in- 
stances, by  lettmg  it  alone.  The  density  and  extent  of  the  opacity 
must  be  carefuJly  studied.  The  latter  course  will  be  adopted  for 
small,  central,  well-defined  lens  opacities.  If  the  pupil  will  notat- 
pand  well  bj'  atropine,  there  is  reason  to  suspect  other  abnormii 
conditions,  and  iritis  may  be  easily  excited.  Under  these  circun- 
stances  iridectomy  may  pi-ecede  discission  by  eight  weeks,  and  lliis 
will  he  equally  advisable  in  persons  over  twenty  iiTespeclive  o(  U* 
activity  of  the  pupil  (Graefe).  If  the  cataract  is  more  or  less  flu»l 
a  broad  needle  will  be  ustnl  to  evacuate  as  much  as  will  escape. 

Tlie  method  of  discission  is  as  follows:    Instil  several  drop*'' 
2^  solution  of  cocaine  and  of  a  ^%  solution  of  atropia*    S<"^ 
the  lids  by  a  wire  speculum,  and  stoatly  the  globe  with  o 
or  with  the  index  finger  lift  the  upper  lid  and  let  an 
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press  the  lower  lid.  The  patient  should  lie  on  a  table.  The  noedlo 
rill  enter  the  temporal  side  of  the  cornea  just  beyond  the  pupil  in 
I  direction  nearly  perpendicular  and  reaehing  to  the  opposite  side 

!)f  the  pupil  will  cut  the  capsule  by  a  lever  motion,  usin^'Uie  cornea 
f^sn  fulcrum.    A  second  cub  may  be  made  at  rigrht  angles  to  the 

first,  but  at  a  first  operation,  care  must  be  taken  not  to  disturb  the 

t?ns  ttvo  fi-eely,  and  it  .should  not  be  displact'd  en  masse.  It  it  be  very 
luall  these  pivcautions  are  not  so  important.  At  a  second  opera- 
tion ^•eater  freedom  is  perniis.sible  in  stirring  up  the  lens  matter, 
but  the  iris  is  to  be  avoided.  If  not  much  substance  remain  two 
needles  (see  Fig.  19'2)  may  be  siiuultaueously  introduced  aiming  for 
the  centn'  of  the  pupil,  and  the  handles  being-  inclined  toward  each 
jWier^the  cutting  points  pushed  deeply  into  the  lens,  separate  from 
pch  other,  and  open  a  chasm  which  gives  sight  at  once.  Whether 
H€>  needle  or  two  are  employed  they  must  be  Ughtly  handled  and 
iQict  no  undue  violence.  Iritis  with  adhesions,  or  even  irido-cycli- 
k  may  be  excited.  At  the  close  of  the  operation  a  few  more 
■*«I)s  of  atropia  are  put  in  and  the  eye  biindaged.  Generally  there 
t  little  reaction.  On  the  other  hand  the  cataract  sometimes  rap- 
ily  swells,  and  if  there  be  any  pain  within  twelve  houi"s  the  eye 
^nst  be  examined,  and  atropine  put  in.  If  the  lens  has  begun  to 
'Vtell  inordinately  and  fragments  push  thiwigh  the  pupil  and  oir- 

fem-comeal  hypertt?mia  appears,  i*epeat  atropia  every  two  hours 
d  apply  cold  compresses.  Horner,  who  among  the  Swiss  had  a 
~ery  large  experience  with  congenital  cataract,  was  in  the  habit 
>f  keeping  the  dressings  wet  with  cold  water  from  the  lime  when 
L-hcy  were  lli"st  applied.  Should  the  symptoms  increase  in  severity, 
the  pain  not  abate,  the  quantity  of  protruding  lens  matter  incivase, 
the  aqueous  become  hazy,  the  iris  discoloi'ed,  and  decided  ciliary 
h3rp<?*wi»i'i  with  possible  chemosis  occur,  a  free  paracentesis  must 
be  done  with  a  narrow  lance  knife.  Not  only  nmst  aqueous  humor 
bo  evacuate<i,  but  the  wound  will  be  pressed  open  by  the  tip  of  the 
lance,  as  it  is  withdrawn,  and  lens  matter  allowed  to  flow  out.  An 
;i.na*isthetic  should  he  given  and  a  good  assistant  is  desii-able.  One 
■ought  not  to  defer  interference  under  these  conditions  very  long, 
i^ecause  relief  is  prompt.  The  older  the  subject  the  more  likely 
KriU  be  such  reaction.  While  discission  is  vei*y  simple  and  slight 
as  an  operation,  it  may  be  followwl  by  violent  reaction,  with  plastic 
jritis,  advancing  to  suppuration,  and  panophthalmitis.  It  is  some- 
les  difficult  to  understand  how  the  presumable  infection  has 

risen,  but  the  deplorable  possibility  occurs. 
The  alrove  remarks  apply  to  all  cases  of  soft  cataract  in  j'oung 

objects,  whether  spontaneous  or  ti-aumatic.  The  period  required 
tor  absorption  varies  considerably,  say  from  three  to  twelve  montlis. 
Several  operations  may  be  required  and  the  inten'als  ought  not  to 
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be  less  than  three  months.  It  will  be  prudent  to  use  atropa  diff.' 
ing  most  of  the  treatment.  Care  must  oe  taken  to  make  llieuie(>] 
sions  so  as  to  leave  a  clear  opening:  in  the  capsule,  and  this al«-aijil 
grows  Lou^h  as  the  case  projcresses. 

Respecting  zonuhir  or  luminated  cataract,  it  ma>'beren 
as  already  said,  that  both  the  extent  and  density  of  tbeop 
must  be  carefully  considered  before  deciding'  what  to  do.    Ifi 
and  thin,  perhaps  nothing  should  be  done.    It  is  often  wise  lo4 
doing  anything  until  the  patient  shall   be  old  enough  to 
examination  of  the  degree  of  vision.     Iridectomy   is  of  very 
ferior  value,  because  the  refractive  proiwrties  of  the  periph«r7i 
the  cornea  and  lens  are  extremely  irregular.     The  operation  of  I 

dodcsis  is  attended  with  risk  of  stck^ 
pathetic  ophthalmia.  For  some 
special  cases  iritomy  may  be  prac- 
tised by  Wecker's  pince-ciseatLz  or 
by  scissors  devised  by  Mr.  Carter. 
A  wound  four  or  live  milliint'trpslonjf 
is  made  opposite  the  border  ol  the 
dilated  pupil,  and  one  blade  o(  Ihf 
scissoi's  slipped  behind  the  in&,  ud 
with  one  cut  the  membrane  is  slit  for 
two-thirds  of  its  breadth.  Mucli  deli- 
cacy is  retjuired  to  avoid  bruising  of 
rupturing  the  capsule,  and  full  in- 
(Csthesia  will  be  demanded.  The  larger  number  of  cases  of  zodo- 
lar  cataract  will  gain  the  most  satisfactory  vision  by  resorting  to 
discission  and  tlu»  use  of  proper  gla.sscs.  It  sometimes  happens 
that  they  have  satisfactory  vision  for  all  distances  near  aud  htt 
with  only  one  pair  of  glasses. 

Fxfrnctton  inny,  in  .spt'oial  conditions,  be  employed  for*o//«t- 
aract  and  is  known  by  th«'  naiiu!  of  simph  linear  extraction.  TV 
operation  has  been  referred  to  when  ivmarking  upon  extremoj 
swi'llingof  the  lens  after  its  discission.  It  may  be  employrd  in  an 
case  where  the  lens  substance  will  How  through  a  small  cortir 
incision.  The  suitable  degive  of  softening  may  occur  spontnneoiLsl; 
but  generally  it  is  caused  by  injur3-.  Tlie  whole  lens  must  be 
this  stale  and  not.  men'ly  its  snrfaci?,  as  in  hypennatui'e  catanrlj 
The  opeiation  is  applicable  to  any  age,  but  by  pt'i-soiis  of  midd 
life  its  manipulations  are  not  so  well  borne  as  by  those  ui 
thirty,  and  it  may  in  them  be  substituted  by  the  mi*tliod  for  har 
catai*act,  provided  the  capsule  has  not  been  ruptured.  It  may 
done  either  without  or  with  iridectomy,  and  the  iris  operation  ma 
be  coincident  or  precedent.  If  no  iris  be  removed,  the  lens-malt 
small  in  amount  and  very  soft.    Under  such  coodit 
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■^usinie  a»cps//ie*ia,aspeculum,  and  fixation-forceps,  which  are  to  be 
applied  ata  pointdiamethcally  opposite  the  intended  place  of  punc- 
ture), a  narrow  lancfi-knifo  (see  Fig.  1!)4)  is  thrust  almost  verti- 
cally throug'h  the  temporal  side  ot  tbe  cornea>  just  at  the  apparent 
edge  of  the  fully  dilated  pupil.  It  is  carried  into  the  Ions  so  as  to 
open  the  capsule  fi-enly.  The  operator  may  incivase  the  capsular 
wound  bj*  lattn-al,  lever-like  movements  of  the  handle.  Then  with- 
draw the  blade  until  its  point  just  projects  within  the  wound,  and 
o|ien  it  by  pressure  backward;  the  lens-matter  comes  out,  and  its 
exit  may  be  aided  by  slight  counterpressure  with  the  fixation-for- 
ceps. Bee  Fifi?.  19:i  where  the  wound  is  above  and  at  the  limbus. 
The  knife  is  partially  withdrawn  an<l  Jens-matter  is  escaping.  Let 
the  exit  go  on  slowly  to  avoid  prolapse  of  vitreous,  and  keep  up 
pressure  very  gently,  until  the  jmpil  clears.  Bi'fore  tlie  first 
glimpse  of  vitix'ous  prohipse,  pull  out  the  knife  and  close  the  eye, 
even  if  some  lens-matter  ivtnain. 

Another  way  is  to  withdraw  the  knife  quickly  after  it  has  made 
the  wound  in  the  cornea,  and  by  a  sharp  cystitome  open  the  cap- 
sule very  freely,  then  evacuate  the  lens  by  the  point  of  a  curette 
laid  at  the  wound  to  press  it  open  (see  Fig.  194).  The  fixation- 
forceps  may  be  taken  ofT,  and  counter  pressure  made  by  a  rubber 
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!Oop,  which  shall  be  passed  over  the  cornea,  squeezing  out  and 
following  up  the  lens-matter.  In  Fig.  lOIt  the  wound  is  above,  at 
the  Umbus  corneae,  no  iridectomy  has  been  done,  the  capsule  has 
probablj'  been  opened  by  the  tramnutism  which  caused  the  cataract, 
and  lens  matter  is  escaping  under  light  pressure  of  the  lance  on 
the  posterior  lip  of  the  wound. 

If  the  operation  be  done  witli  iridectomy,  the  wound  is  raade, 
^  mm.  inside  the  lunhus,  with  a  lance  knife,  and  will  be  about  five 
niilUmetres  long.  Introduce  foi-c.eps  to  «lraw  out  the  iris,  and  cub 
it  close  to  the  cornea;  with  a  sharp  cystitome  open  the  capsule  ;ia 
freely  as  possible,  for  this  is  a  most  essential  step.  The  expulsion 
of  the  lens-matter  may  be  done  by  the  cui\?tte,  aided  by  counter- 
pressure  with  the  rubber  spoon.  Cocaine  reduces  tension  and  re- 
tards expulsion  of  soft  matter;  general  anaesthesia  is  desii-able. 
There  is  danger  of  loss  of  vitreous,  because  the  inner  woun^d  lies 
near  the  circumleutal  space.    Sometimes  lens-matter  must  be  left 
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beliind.  It  seldom  makes  any  trouble.  Entaug'lemcDt  of  capsal* 
in  the  wound  is  to  be  specially  guaixlfid  ag'ainKt.  Atropia.  gr. iv. 
ad  3  i.,  is  iusiillcd,  both  eyes  banda^d  and  tlit*  patient  put  to  bed. 
The  well  eye  will  be  released  in  twenty-four  hours,  a-nd  the  operated 
eye  washed  with  solution  boric  acid,  and  atropine,  gr.  iv.,  putia. 
The  bandago  may  be  kept  on  for  two  or  three  days  and  later  a 
shade  over  both.  Atropine  to  be  used  twice  daily  after  tlie 
first  twenty-four  hours,  and  later,  when  the  banda^  is  off,  tlirw 
times  daily.  Keep  the  patient  quiet  for  seven  to  twelve  day& 
Bowman  at  one  time  practised  the  removal  of  soft  cataracts  by  a 
syringe  of  siwcial  eonatruction.  McKcown  lias  more  lately  revived 
the  method,  and  Lippincott  has  practised  it  ejctensively,  but  it  is 
not  without  special  danprers,  and  is  not  re<;onimended. 

Before    discussing   the  extraction   of  hard  cataract.  It  viU 
be   proper    to    speak  of  what   may   be  done  for  an   imm(d\ire 
hard  cataract.     A  lens  with  many  deep  and  broad  streaks  aoii 
much  clear  substance,  and  which  c-auses  inability'  to  redd,  is  in  fl 
a  proper  condition   for  ripening  by  massage.     Especially   advis- 
able  is  this  when  both   eyes  are   involved,  and   one   more  than 
the  other.     It  has  not  been  uncommon  to  perform  preliminary 
iridectomy    under    these    conditions,   and    it    has    been    noticed 
that  afterwards  opaciAcalion  became  moi*e  rapid.   .In  1S8I  Prof. 
Forster,  *    of   Breslau,  made    known   that   if  gentle   friction    ba 
made  with  a  curette  upon  the  cornea  immediately  after  an  iridec- 
tomy, the  corte.K  would  in  a  short  time  l>pcome  moiv  and  more 
opaque  and  within  a  period  varying  from  a  few  days  to  a  few  weeks 
would  bo  found  leady  for  extraction.    It  is  important  to  confine  thBH 
movements  within  the  area  of  the  pupil  and  coloboma.    The  friC'^B 
tion  or  massage  acts  mechanically  upon  the  cortical  layers  and 
both  loosens  their  cohesion  and  disintegrates  the  fibres.  Iridectomy 
is  not  essential  to  success,  as  the  result  has  been  attained  after 
complete  escape  of  aqueous  humor  by  paracentesis  (Pooley).'   But 
success  is  more  prompt  and  complete  after  iridectomy,  and  this  is 
advisable.    Iritis  with  adhesions  may  be  produced,  and  sometimes 
the  eye  is  rendcre<l  irritable  for  »evt;ni]  weeks.    Tlie  amount  and 
finnness  of  the  frictivn  must  not  l)e  too  gi-eat  and  the  iris  must  not 
be  squeezed.    The  surface  of  the  cornea  must  bo  kept  moist  and  it 
is  rare  to  produce  epithelial  opacity,  yet  this  niaj-  occur.    Cocaine^ 
should  be  used  sparingly.     It  is  a  proceeding  which  in  properly-  se>-fl 
lected  cases  has  great  advantages,  and  exempts  a  patient  from 
many  weary  months  of  waiting. 

It  is  not  applicable  to  cases  of  slowly  sclerosing  lenses  in  which 
the  cort-ex  shows  few  and  very  narrow  striae.    It  does  no  good 

'  Bericht  der  (iphth.  VerMaiiiHilunu,  Meidelberg,  IbSl.  p.  ISS. 
'  N.  Y.  Mwlitn]  lit-cord.  Dec.  *-Jti.  l«85.  ij.  7U3. 
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in  the  slowlj'  developing  cataract  son»etimes  found  in  myopia;  nor 
in  posterior  polar  catai-act.  Extraction  will  not  be  done  until 
all  hyptTiemic  U'ndencies  Uisappvar.  There  will  always  be  con- 
siderable cortical  substance  to  be  removed,  and  special  paicB 
must  bf  taUen  to  guard  against  iritis.  After  this  proceeding', 
the  extraction  becomes  a  very  simple  performance,  but  there 
[  is  unusual  liability  to  loss  of  vitreous.  Hence  the  speculum  may 
wisely  be  laid  aside  when  the  section  is  made;  all  manipulations 
must  be  veiy  gentle  and  the  lenscoaxud,  rather  than  foived  nut. 
The  extraction  incision  should  be  inside  the  iridectomy  wound,  i.e., 
in  clear  cornea. 

Tlie  attempt  to  hasten  the  maturity  of  cataract  by  needling  is 
preferred  by  some  able  oponitors  (Mooren).  but  in  my  experience 
it  hus  in  some  instances  caused  unpleasant  reaction. 


Extraction  op  Hard  Catakact. 

No  operation  in  surgery  has  been  more  carefully  studied  and 
elaborated  in  every  detail  than  that  wiiich  we  aiv  now  to  con- 
sider. Especially  within  thirty  years  have  numerous  modifications 
l>©en  employed.  Up  to  that  epoch  the  prevailing  method  was 
**flap  extraction"  either  upwivrd  or  downwai*d,  without  iridectomy 
and  accompanied  by  cystotomy.  The  wound  was  corneal,  about 
one  or  two  millimetres  from  its  transpan'nt  edge,  and  inclndod  half 
its  circumference.  It  was  proposed  to  facilitate  expulsion  of  the 
lens  and  diminish  liability  to  pi'olapse  of  iris  by  an  iridectomy. 
The  most  important  and  radical  modification  ever  made  was  the 

r  so-called  linear  extnn:tion  of  von  Graefe,  which  placed  the  wotmd 
in  the  sclera  as  near  to  the  iris  as  possible  and  involved  iridectomy. 
The  genius  of  its  author  and  his  success  beyoud  previous  methods 
led  to  the  almost  universal  adoption  of  this  proceeding-  The  oc- 
currence of  irido-cyclitis,  either  early  or  late,  and  the  liability  to 
error  in  correctly  proportioning  the  length  of  the  wound  to  the 
size  of  the  cataract,  and  the  occasional  occurrence  of  sympathet.ic 
ophthalmia,  conspired,  among  other  causes,  to  lead  surgeons  to 
bring  the  wound  closer  to  the  corneal  cdgo  and  increase  its  length 

I  to  ten  or  twelve  millimetres.  Even  thus  modified  the  operation 
was  still  culled  by  Gi"aefe's  name — chiefly  because  the  knife  whitrh 
he  introduced  was  retained,  viz.,  a  straight  blade  of  two  to  three 
millimetres  in  width.     Some  surgeons  used  scoops  to  deliver  the 

(lens;  by  some  the  lens  was  forced  out  if  possible  with  unbroken 
capsule.  The  wound  has  been  made  aci"oss  the  cornea  at  the 
junction  of  its  upper  and  middle  thirds  (Lebrun)  and  also  at 
the  junction  of  its  middle  and  lower  thirds  (Liebreich)  or  there- 
abouts, and   both    with   and    without   Iridectomy.     Witliin    re- 
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cent  years  there   has  been  verj*  general  adoption  or  the  tratifr 
parent  edge   of   the  cornea^  above,   and  for  about  twoHftlLS  ot 
its  periphery  as  the  place  and  extent  of  the  wound.    An  idea  or 
the  topography  of  the  parts  accoi-ding:  to  the  site  of  the  wound  i& 
^ine<I  by  Fi^'.  105,  where  four  dilTerent  sections  arc  given.    The 
nearer  the  sclera  the  more  urgent  will  be  excision  of  iris.    Another 
phase  has  been  given  to  the  question  by  the  advocacy  of  stricter 
precautions  and  methods  for  antisepsis.    Most  surgeons  indorse 
and  adopt  such  measures.     The  question  of  anesthesia  has  been  in 
this  countr.v  variously  decided;  in  Europe  it  is  seldom  thought  of. 
At  present,  a  solution  of  cocaine  supersedes  all  other  kinds  of  an- 
eesthcsia  almost  without  exception. 

Certain  measures  hold  good  for  every  kind  of  operation 
follows:  the  patient  must  be  known  to  be  clean;  if  in  hospital 
should  have  a  warm  bath  and  great  pai 
take-n  to  clean  the  bead,  hair,  face,  beard, 
and  hands;  soapand  a  brush  must  be  freely 
used.  His  clothing  must  be  clean,  likewise 
the  bed  and  its  covers;  the  room  be  free 
from  all  sources  of  impurity;  carpets  and 
hangings  are  objectionable-  All  sources  of 
Infection  nmst  be  excluded,  such  as  prox- 
imity of  suppurating  wounds  or  caries  of 
bone,  or  erjsipelas:  in  fine,  whatever  pro- 
mot^»s  the  pi*esence  of  pj'ogeuic  germs.  As 
already  stated,  the  existence  of  ozaena^  ct 
ulcers  or  fistula,  of  eczema,  the  presence  of 
catarrhal  conjunctivitis,  of  disease  of  the 
lachrymal  sac,  or  of  pterygium  must  be 
noted,  and  provided  against.  A  severe 
cough,  asthma,  incontinence  of  urine,  otc.i 
must  be  controlled,  so  far  as  possible,  aii' 
the  health  umst  be  as  good  as  may  be  pos- 
sible. A  good  night's  sleep  should  be  se- 
cured, and  if  in  spite  of  hopeful  words  and 
assurances,  a  patient  be  excitable  and  trem- 
ulous, a  dose  of  bromide  of  sodium,  3ij.,and  chloral,9i.,  era  larger 
quantity,  may  be  given  an  hour  before  Uie  operation.  The  bowels 
should  bo  cared  for. 

At  the  operation  the  patient  should  be  upon  his  back,  his  head 
resting  on  a  hard  cushion,  and  for  the  right  eye  the  operator  will 
be  behind,  and  for  the  left  eye  he  will,  unless  he  can  use  both  hands 
equally  well,  place  himself  at  the  right  side  of  the  table  or  bed; 
table  is  to  be  prcferi-ed;  in  hospitals  an  oi)t'rating  chair  is  sometimes' 
carried  to  the  patient's  i*oom.  The  lids  and  eyebrow  and  adjacen 
p&rts  of  the  face  will  be  \vashe4  wWYi  ssAwWoti  oV  ^iorKsiv*^  v^ 
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llmate,  1  to  2^00.  See  that  the  eyelashes  and  lid  borders  are 
clean.  So  strong'  a  solution  must  not  enter  the  eye,  and  I  have 
once  known  it  to  excite  sevei-c  erythema  of  the  skin  in  a  patient 
■who  had  been  subject  to  eczema.  Open  the  lids  by  a  wire  specu- 
lum and  liftinjr  thetn  from  the  globe  irrigate  the  conjunctiva  with 
sublimate  solution,  I  to  5,000,  or  boric  acid,  4%  solution,  by  a  bulb 
copiously, 

»The  instruments  have  been  soaking  for  twenty  or  thirty  min- 
utes in  5;^  solution  ol  carbolic  acid.  The  points  of  the  iiis  forceps 
and  of  the  cystitonie  have  been  examined  under  a  lens  to  see  that 
no  foreign  raatti^r  adheres  to  them.  The  knife  is  liable  to  lose  a 
little  of  its  keenness  by  the  carbolic  acid,  and  it.  as  well  as  other 
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Instruments,  might  be  immersed  for  ten  minutes  In  boiling  water. 
However  this  may  be,  the  blade  may  be  rubbed  off  between  the 
thumb  and  finger  by  a  bit  of  soft  raf^  soaked  in  alcohol,  and  exam- 
ined under  a  U^ns.  Tlie  oix-rator  and  his  asnistants  will  scrub  tlieir 
hands  with  soap  and  brush,  and  to  cleanse  the  nails  effectively 
powdered  borax  upon  the  soapy  brush  is  an  admirable  detergent. 
All  these  are  antiseptic  precautions  and  they  are  comprised  under 
the  term  scrupulous  cleanliness.  A  solution  of  muriate  of  cocaine, 
2)t  or  4^,  will  be  dropped  on  the  cornea  twice  or  three  times  with 
an  ijiti^r\'al  of  ten  minutes. 

Extraction  with  Iridectomy. — 1.  The  operator  seizes  the  con- 
junctiva just  below  the  cornea,  on  or  a  Uttle  inside  of  the  vertical 
meridian  by  the  fixation  forceps  and  bids  the  patient  look  down. 
The  knife  is  entered  at  the  edge  of  the  cornea  about  three  milU- 
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■Mtns  below  a  Unc  laid  horizontally  tan^nt  to  its  upfwr  edge. 
SMMtimes  a  wide  arcus  senilis  causes  embarrassment.  Some  opera- 
tois  endeavor  to  lift  a  conjunctival  flap,  but  one  must  then  contend  I 
"vtth  hemorrhage,  which  is  an  ofTset  to  the  asst^rted  gain  in  healing  I 
oapacity.    The  point  is  pushed  across  the  anterior  chamber  to  a  | 
spot  diametrically  opposite;,  and  care  must  be  taken  that  it  do«a 
not  go  too  deep  and  emer^  nearer  the  iris  than  was  the  entranco  , 
(see   Fig.   19G);  if  it  does,  withdraw  and   trv  agrtin.     Ifcounte^l 
punctui-e  is  hit  coiTectly,  push  forward  with  a  tendency  upward 
so  us  to  cut  as  the  point  advances.    From  three  to  four  milli- 
metres will  be  cut  before  the  blade  is  arrested.    In  withdraw*! 
ing  let  the  heel  cut  the  temporal  side  of  the  wound,  and  by  this 
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manoeuvre  the  lr!s  will  "be  kept  from  railing  over  the  edg«;  the 
middle  part  will  be  slowly  severed  by  to-and-fro  movcments»  keep- 
ing all  the  time   upon   the  corneal  border.    At  co?wpletion   the 
od^'  of  the  knife  may  be  turned  a  httle  forward  to  obviate  under- 
miumg  the  conjtmctiva.    As  above  said,  a  conjunctival  flap  is  not 
essential,  and  has  some  inconveniences,  especially  in  the  ble^iding. 
The  wound  must  be  made  smoothly,  if  possible  m  one  plane^  and 
must  be  fully  two-llfths  the  corneal  circumference.   The  estimate<L 
Bizo  of  the  cataract  will  determine  the  length  of  the  wound,  remeidH 
berlMK  that  its  available  dimensions  are  to  be  measured  upon  its 
hitvrior  not  its  exterior  line.    The  older  the  person  the  larger  will  ba 
the  lens;  the  amount  and  consistence  of  the  cortex  will  be  borne  ilfl 
mind;  a  sclerosed  lens  may  liave  t+m  millimetres  diameter,  while  in 
hj'jH'nnaturo  cataract  the  nucleus  may  be  only  six  to  seven  milli- 
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"metres.     There  is  no  fault  so  disastrous  as  to  make  too  small  a 

corneal  wound.     In  Fig-.  19G  the  operator  is  behind  and  usin^  liis 
left  hand.    The  amonnt  of  cornea  inchided  by  the  knife  is  rather 
lall.    A  millimetre  lower  down  would  be  more  correct.    See  Fig, 
W7  where  the  opei-ator  is  in  front  and  using  the  right  hand. 

At  this  point  the  behavior  of  the  patient  is  exti'einely  impor- 
tant.   If  he  squeeze  tlie  eye  or  turn  it  forcibly  up,  let  the  assistant 

I  take  off  the  pressure  of  the  lids  by  lifting  the  speculum,  or  let  it  be 
removed. 

2.  If  ii'idectomy  is  to  be  done,  proceed  quickly  lest  hemorrhage 
interfere.    The  iris  may  prolapse,  if  not,  catch  it  witli  curved  for- 

I  ccps,  and  cut  off  with  scissors  what  presents  without  special  trac- 
tion. The  curvet!  scissors  may  be  held  in  the  vertical  meridian,  the 
convex  side  pi-esswl  down  on  the  wound,  and  one  cut  sufTlces.  This 
may  not  always  be  feasible,  and  the  excision  may  be  done  with  two 
or  more  cuts  along  the  lino  of  the  wound,  but  close  to  it.  In  the 
case  of  a  tractable  patient  and  with  no  hemorrhage  into  the  ante- 
rior chamber,  restore  the  iris  to  its  place  by  the  spatula  inserted 

'  at  the  angles  of  the  cut  and  proceed  to  open  the  capsule. 
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3.  The  cystitome  may  be  sickle -shaped,  or  if  toothed  it  must  bo 
sharp  and  have  a  cutting  edge  and  nob  be  too  long.  The  intention 
must  be  to  cut,  not  tear  the  capsule,  and  dislocation  of  the  lens 
must  bo  avoided,  while  a  large  opening  is  made.  During  the  iri- 
dectomy the  assistant  has  held  the  fixation  forceps,  the  operator 
now  takes  it  himself  or  will  perhaps  remove  it.  If  the  speculum 
has  been  lifted  it  should  now  be  allowed  to  fall  in  place,  because  its 
pressure  aids  in  expelling  blood  and  puts  the  capsule  on  the  stretch. 
The  cystitome,  whose  shank  may  be  bent  for  the  right  and  left  eyes 
respectively,  is  carried  down  to  the  lower  edge  of  the  pupil  and 
makes  a  horizontal  cut  by  a  scries  of  small  scratches  and  when 
this  is  done,  a  vertical  cut  at  its  middle  like  an  inverted  T.  All 
movements  must  bo  very  gently  performed,  to  avoid  dislocation, 
and  in  withdrawing  Uft  up  the  point  so  as  not  to  draw  tips  of  c:ip- 
sule  into  the  corneal  wound.  Tlie  satisfactory  opening  of  the  cap- 
sule is  denoted  by  the  coming  forward  of  the  lens  lo  the  cornea. 

4.  To  expel  the  lens,  a  curette  or  narrow  spoon  is  laid  upon  tho 
lower  cdf*(;  of  the  cornea  while  the  eye  looks  strongly  downward, 
and  makes  pressure  backward  to  tilt  the  edge  of  tUo  lens  toward 
the  wound,  and  so  soon  as  it  opens,  the  lens  is  shoved  up  and 
as   its   edge   becomes  engaged,  the  pressure  follows   it  steadily. 
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seeking  not  only  to  force  out  the  nucleus,  but  to  stK:ure  with  it  as 
much  cortical  matter  as  possible.  In  doing  this  the  cornea  some- 
times will  be  deeply  depressed  and  expulsion  take  place  slowly,  at 
other  times  the  lens  comes  out  with  suddenness.  With  nervoua 
patients  it  is  often  safer  to  remove  the  Ibcatlou  foi-oeps  and  spwu^ 
lum,  while  the  operator  controls  the  upper  lid  with  his  (Inger,  or 
by  a  wire  retiuctor  (see  Fig.  108);  or  even  by  a  strabismus  hook, he 
can  more  easily  guard  against  a  gush  of  vitreous  by  some  unex- 
pectcd  pressure  by  the  prtient.  Dilliculty  in  delivery  of  the  lens 
will  depend  on  deficient  size  of  tlie  corneal  wound,  or  of  the  cap- 
fiulotomy,  or  upon  displacement  of  the  lens  or  upon  adhesion  of  the 
cortex  to  the  capsule.  If  the  wounds  are  all  adequate  and  the 
boixler  of  the  lens  will  not  enter,  close  the  lids  and  make  slight 
pressure  with  a  pad  of  cotton.  The  lens  is  probably  a  little  luxated. 
In  a  few  minxites  it  will  often  resume  its  place.  If  it  do  not.  intro- 
duce the  cystit^Hiie  and  push  the  lens  a  little  downward,  because  it 
may  have  slipped  pa^t  the  corneal  opening.  Repetition  of  the  pre- 
ceding elTort  will  probably  succeed.  Sometimes  a  sc-cond  curette  is 
placed  above  the  wound  for  counter-pivssuiv.  Kxpulsioo  may  also  bo  , 
efTected  by  pressure  above  the  wound  coaxing  or  attracting  the  lensfl 
out,  while  the  fixation  forceps  at  the  opposite  side  makes  pressure-  ^ 

Very  often  an  ojx^rator  will  with  an  uneasy  patient  or  with  one 
whose  muscles  ai-e  held  tense  in  his  effort  at  self-control,  remove  ■ 
the  fixation  forceps  and  perhaps  the  speculum,  before  attempting  " 
expulsion.  He  will  trust  to  his  control  over  the  patient  to  induce 
him  to  turn  the  eye  down.  It  may  be  well  at  this  stage  to  put  in 
additional  cocaine,  wait,  and  if  the  patient  is  very  unmanageable, 
press  gently  upon  the  eye  with  absorbent  cotton. 

Removal  of  fragments  anfl  of  cortical  matter  (which  the  French 
call  the  toilet  of  the  eye)  is  done  by  very  gentle  pressure  on  the 
cornea  with  the  back  of  a  spoon  or  curette,  squeezing  the  substance 
toward  the  centre  of  the  pupil  and  the  wound.  The  thumb  pressing 
on  the  lower  lid  will  often  do  good  service.  Much  tact  and  delicacy 
are  i*equisite,  and  the  attempt  must  be  made  to  get  the  pupil  per- 
fectly black.  Artificial  illumination  by  condensed  light- is  of  great 
value  tu  show  the  state  of  the  pupil.  Great  assistance  is  gained  in 
removing  cortex  by  irrigating  the  eye  with  the  tepid  boric-acid 
solution,  3*,  by  the  bulb.  The  stream  may  be  directed  at  the 
wound  and  will  not  only  wash  out  what  is  between  its  lips,  but  will 
to  some  ext.ent  penetrate  the  anterior  chamber.  Introduction  of 
instruments  demands  the  utmost  caution,  and  to  thus  syringe  out 
cortical  remains  (Panas,  Lippincott,  Andrews)  adds  another  iwrd 
and  cannot  be  commended  (Trans.  Am.  Oph.  8oc.,  18D1). 

That  the  pupil  is  clear  will  be  shown  by  the  ability  of  the 
to  count  fingers  at  a  few  inches.    Before  closing  the  eye,  one 
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"be  sure  that  the  iris  is  fully  restored  to  its  place,  and  the  pupil  must 
be  unequivocally  in  situ.  To  reduce  the  ang-les  of  the  coloboina,  or 
the  iris,  strokingr  of  the  wound  by  the  spatula  may  be  pi-actised  or 
the  instrument  inserted  into  tlie  wound  to  smooth  out  the  iris.  At 
this  sta^e  all  manipulations  must  be  most  carefully  managed,  be- 
causi*  vitreous  is  liable  to  be  expelled. 

Should  the  capsule  be  very  thick  or  have  a  thick  central  deposit, 
a  piece  of  it  may  be  pulled  out  by  forceps  whose  teeth  incline  down- 
ward and  backward.  Some  opei*ators,  chiefly  Knaj)p,  incise  the 
capsule  near  the  edge  of  the  lens.  This  leads  of  necessity  to  the 
formation  of  so-callmi  capsular  cataract,  which  Dr.  Knapp  is  in  the 
habit  of  dividing  soon  (within  four  to  six  weeks)  after  the  case  has 
recovered,  and  makes  such  an  operation  an  almost  uniform  pnic- 
tice.  I  have  found  that  two  oblique  cuts,  each  beginning  below  the 
pupil  and  forming  the  letter  A,  with  the  opening  below,  open  the 
capsule  well  and  do  not  offer  tags  to  be  caught  in  the  wounil. 
Should  the  lens  refuse  to  come  to  the  wound  because  of  its  very 
small  size,  as  in  hypermature  cataract,  one  may  have  to  use  a 
hook,  or  a  ring  curette.  If  it  drop  out  of  sight  into  the  vitreous,  it 
can  only  bt;  Ushed  out.  with  a  spoon, and  this  is  not  always  possible. 
Extraction  without  iridectomy  differs  in  no  essential  particu- 
lars from  thf  above  description,  except  that  the  size  of  the  wound 
must  bo  greater,  takmg  iu  almost  one-halT  of  the  periphery.  It 
is  more  difficult  to  deliver  the  lens,  because  a  sufficient  opening 
of  the  ciipsulc  is  not  so  easy  and  to  bring  the  lens  through  the 
pupil  requires  it  to  be  tilted  much  wxow.  strongly  upon  its  horizon- 
tiil  axis,  and  rigidity  of  the  iris  may  hinder  expansion  of  the  pupil 
(see  Fig.  1!)5).  A  satisfactory  riddance  of  cortical  matter  is  not 
so  easy.  It  follows  that  extraction  without  iridectomy  may  in- 
volve more  violence  to  the  eye  than  with  iridectomy,  yet  when 
■correctly  done  is  simpler.  The  special  objection  is  the  liabi]it3'  to 
prolapse  aud  permanent  entanglement  of  the  iris.  On  this  point 
we  are  assured  that  large  experii'nce  greatly  i-educes  the  risk 
(Panas,  Wecker,  Knapp).  It  is,  nevertheless,  true  that  despite  an 
operator's  skill  it  does  occur  in  a  )>ercentage  of  cases  not  yet  well 
certained,  perhaps  four  to  ten.  Galczowski  says  that  in  the  last 
cases,  he  had  only  one  prolap.sc.  Schweigger  in  451  operations 
had  8^  {Archives  of  OphthaL,  XX.,  3,  p.  312,  1891).  Knapp  had 
B<.  There  is  less  "blinding"  by  diffused  light  and  the  periphei-al 
vision  is  better  with  the  small  pupil.  It  is  true  that  excision  of 
iris  is  a  mutilation,  and  the  burtlen  of  proof  in  its  favor  would  logi- 
cally belong  to  those  who  practise  it,  did  we  not  have  a  large 
clinical  experience  to  justify  it.  We  may  fully  accept  Schweig- 
ger's  .assertion  that  excision  of  iris  is  not  an  '^'^ntiphlogistic  meaf^- 
ure,"  although  it  may  in  certain  cases  be  a  means  of  preventing 
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complications  and   accidents  which  would  lead  to  inflamiuatioD. 
We  may  sum  up  the  question  as  follows:— 

Extraction  without  iridectomy  has  been  gaining  ground  be- 
cause omission  of  iridectomy  makes  ttte  operation  less  com- 
plicated ;  the  indirect  vision  is  better,  the  eye  looks  more 
natural.  On  the  other  hand,  we  have  to  contend  with  proU];»« 
or  incarceration  of  ins,  and  the  astigmatism  of  the  cornea  t& 
often  extreme  because  tl\e  wouud  '\&  lur;^er  and  may  be  lesspe^ 
ipheral.  The  writer  has  practised  this  mode  of  opei-ating  more  fre- 
quently within  two  years  and  offers  the  following  suggestions:  It 
is  unadvisable  to  use  eserine  before  operating.  It  is  advisable  to 
use  cocaine  on  the  preceding  day  to  learn  how  much  mydriasis  it  I 
will  cause  and  to  gain  its  hypotonic  effects.  The  contra-indicationsj 
to  operating  without  iridectomy  are  as  follows:  a  pupil  which  iai 
inactive  or  rigid,  :ind  wliirh  does  not  dilate  readily  to  cocaine;  a' 
detectable  degree  uf  plus  tension;  abundance  of  cortical  substance; J 
indocility  of  the  patient,  especially  by  forcible  contraction  of  the 
orbicularis  muscle  and  tension  of  the  ocular  muscles.  The  precise 
site  of  the  wound  varies  among  operators.  Knapp  places  it  at  thel 
limbus,  is  careful  to  make  it  iu  one  plane,  and  raises  a  conjunctival 
flap.  Bull  brings  the  wound  within  the  cornea,  its  ext!*emitics  at 
the  limbus,  and  the  apex  l^  mm.  below  the  vertex.  Each  operator 
claims  that  his  method  ensures  greater  protection  against  px*o-fl 
lapse.  I  cannot  find  that  immunity  is  gained  in  this  way.  I  am^ 
sure  that  a  sufficiently  large  wound  made  smoothly  and  without 
violence  is  indispensable,  while  the  exact  site  is  not  a  controllmg 
factor.  I  prefer  the  limbus  generally  and  do  not  raise  the  con- 
junctiva. I  have  seen  the  iris  incarcerated  in  the  angle  of  a  very 
low  corneal  wound  where  the  healing  had  been  exceptionatlyj 
prompt.  It  is  a  just  conclusion  that  only  selected  cases  are  suit 
able  for  the  so-called  simple  extraction,  and  the  above  consider 
tions  seem  to  me  dominant  in  making  a  choice.  It  is  right  to  ad*i 
that  iridectomy  is  imt  always  a  safeguard  against  prolaj 
There  are  numerous  cases  in  which  the  angles  of  the  iris  ar 
caught  in  the  extremities  of  the  wound,  cither  with  or  wilhoutl 
cystoid  cicatrix.  This  happens  sometimes  even  when  the  iris  haaj 
been  duly  i*eturned  to  its  place  at  the  close  of  the  operation,  and 
a  consequence  of  the  same  causes  which  have  been  above  referred  to,l 
viz.,  plus  leusion,  squeezing,  imperfect  union,  etc.  Kerschbaumer,] 
in  the  same  number  of  Archives  of  OphtUalmology  that  cental] 
Schwoigger's  article  on  cataract,  viz..  Vol.  XX.,  3,  p.  3.53,  report 
on  300  extractions  with  iridectomy  and  gives  13  cases  of  incarcera- 
tion of  the  iris,  viz.,  H.h^,  Out  of  those  7,  or  3.5*^,  had  cyclitis  with! 
damaging  results.  Incarceration  in  extractions  with  iridectomy^ 
stands  in  line  with  prolapsus  in  simple  extraction.     Its  clTects  arc 


more  liable  to  be  disastrous.  Many  operators  Insist  on  oserine  im- 
mediately after  the  operation.  I  have  a  growing  doubt  about  its 
efflcac3%and  in  this  view  Schweigger  concurs.  He  also  (1891)  ut- 
irihutes  the  occurrence  of  prolapse  in  the  majority  of  cases  to 
traumatic  causes,  viz.,  squeezing  or  touching  the  eye  or  straining 
at  stool.  For  this  reason  he  insists  on  conflnemont  to  bed  tor  three 
days.  But  it  must  be  admitted  that  if  prolapse  most  fro(|uently 
happens  within  three  days,  it  can  liappen  as  late  as  the  sixth  day 
bj'  secondary  opening  of  the  wound.  If  prolapse  be  small  It  may 
be  let  alone  without  risk.  If  of  medium  size  it  may  be  left  to  itself 
until  the  tenth  day  and  then  if  needful  be  abscised.  It  is  by  no 
means  imperative  to  cut  off  a  moderate  prolapse,  in  fear  of  sup- 
posed futuitt  risks. 

There  Is  much  less  liability  to  entanglement  of  a  tag  of  capsule 
in  the  v?ound  in  the  simple  operation,  than  after  iridectomy.     The 
summary  of  results  may  be  fairly  taken  from  Schwciggcr's  statis- 
tics, I.e.,  1891.  p,  3U).     Mo  takes  V  =  |  as  success,  not  V  =  ^V*  a-nd 
K  reports  on  371  cases  ivitk  iridectomy: 

■  Success, 278=75.1j< 

^^^            Secondary  cataract,         .         ,         .        ,    71  =  19. 25< 
^H  Loss, 22=  6.7i 

I  Up 

■  sim 


:i7i=iooj« 
Upon  450  cases  without  iridectomy  ho  gives: 

Success, .34fi=76.5^ 

Secondary  cataract,         ....    84=I9.l5C 
Loss,        " ao^  AAj 


450=  100^ 

The  difference  is  not  great  and  certainly  Is  not  against  the 
simple  operation.  Schweigger  employs  a  broad  knife  resembling 
"the  old  Beers  knife,  whose  blade  is  7  mm.  wide  at  30  mm.  from  tho 
point.  He  makes  the  section  either  downward  or  upward,  and  has 
the  hds  separated  by  elevators,  until  the  section  is  complete.  If 
the  section  be  upward  he  uses  tixation  forceps;  if  downward  he  re- 
sorts to  a  bideut  uecdle.  Out  of  400  successive  cases  of  extraction 
of  hard  cataract  he  employed  iridectomy  in  Co,  viz.,  16:^. 

As  to  instruments,  Fig.  199  represents  tlie  form  of  Graefe's  knife 
which  is  usually  to  be  preferred,  both  in  width  and  length. 

Fig.  200  shows  cystitome  and  spatula.  Tlie  former  must  cut, 
not  tear;  the  latter  may  be  bent  and  is  sometimes  njade  not  of 
metal,  but  of  tortoise-shell.  Fig.  201  repi-escnts  a  bident  to  be 
prcfernnl  sometimes  with  very  restless  patients  to  fixation  forceps. 
It  is  placed  astride  of  the  horizontal  meridian  within  five  millime- 
tres of  the  cornea  in  the  sclera  on  the  nasal  side  of  the  globe.  It  is 
useful  in  other  operations. 
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The  usual  dressing*  is  to  lay  a  bit  of  muslin  smeared  witli 
vaseline  over  both  eyes,  upon  this  a  mass  of  absorbent  cotton 
smoothly  laid  and  nicely  adjusted  so  as  to  be  perfectly  even  under 
pressure,  and  then  a  flannel  roller  about  one  and  one-haU  inchfs 
wide  and  three  yards  ion^.    In  warm  weather  a  g-auze  bandage 
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is   better.     Moderate  and  even    pressure   must   be   made   which 
will   keep    the  eyes   steady   and   not  cause    pain.     The   patient 
goes  to  bed  and  is  enjoined  to  keep  quiet.    It  is  better  to  lie  on 
the  back,  but  a  position  on  the  side   may  be  allowed  to  relievo 
weariness.    There  is  usually  sinarllng  pain  for  two  or  three  hours; 
if  this  should  not  subside  within  six  hours  a  doseof  phen.acetine,gr&. 
X.  to  XX.,  or  if  not  contra-indicated  a  hypodermic  injection  of  mor- 
phine may  be  given.     It  is  iiuportant.  to  have  K"Ood  sleep  the  first 
night.    Food  should  be  simple,  nutritious,  and  not  require  much 
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chewing.    The  room  need  not  be  greatly  darkened.     If  no  com- 
plaint is  made,  tlie  baudage  will  not  bo  disturbed  for  twenty-four 
hours  ;   then  removed,  and  the  surface   of  the  lids  gently  wiped 
with  warm  solution  of  boric  acid  to  remove  secretion  which  may, 
adhere  to  the  lashes.    A  wad  of  cotton  thus  wet  may  be  kept  o: 
the  eye  for  ten  or  Ilfteen  minutes  and  will  be  grateful.     No  exami 
nation  of  the  eye  is  necessary  unless  the  muslin  patch  shows  a  co 
slderable  <|uantity  of  secretion.    In  that  event  separate  the  U' 
a  little,  and  if  there  be  decided  hyperemia  keep  up  warm  appli 
cations  for  a  half-hour.    There  will  almost  certainly  be  pain  if  any, 
trouble  is  brewing,  but  if  no  pain,  as  happens  with  some  torpi 
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subjects,  there  will  be  injection  and  notable  secretion.    It  is  safer 
when  such  signals  appear  to  inspect  the  wound,  lest  infiltration  isfl 
threatened.     We  may  use  candle-light,  and  re.sorl,  l-o  hot  fomenta*" 
tions  for  a  half-hour  every  two  hours.    Incipient  inflammation  may 
thus  be  held  in  abeyance.    As  a  rule  a  patient  experiences  no  pair 
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— ^his  drfssinps  are  changed  once  a  Uayj  the  lids  being  washed; 
atropla  may  be  used  at  tht?  fU-st  dressing. 

Continement  to  bed  will  be  observed  for  one  to  three  days. 
During  this  period  the  bowels  may  be  left  to  tliemsclves.  The 
banda^*  will  be  ke»pt  over  both  eyea  for  two  or  five  days  and  be  suc- 
ceodt'd  by  a  shade,  i>rovided  a  patient  can  be  trusted  not  to  at- 
tempt to  look  about  him.  Much  \ngilance  is  often  required  in 
managing  patients  lest  they  commit  imprudences — such  as  dis- 
turbing dressings  and  trying  what  they  can  see.  It  is  not  rare  for 
a  patient  to  injure  his  eye  with  his  own  finger,  especially  if  the 
<Jrcssings  chafe  the  skin.  An  admirable  safeguard  against  self- 
inflictetl  injuries  is  a  mask  devised  by  Ring,  which  is  applied  over 
the  bandage  and  in  a  few  days  takes  its  place. 

Instead  of  a  llannel  or  gau/,e  roller  and  cotton  pads,  the  lids  are 
by  some  occluded  bj-  isinglass  plaster,  cither  black  or  white  ( Agnew, 
"Chisholm),  which  is  a  return  to  the  practice  of  twenty-Ove  ycai*s 
«go.  For  this  there  are  some  advantages,  no  doubt,  while  for  the 
general  run  of  patients  the  bandage  (systematically  introduced  by 
Oraefe)  Is  more  to  bi'  relied  upon.  The  habit  of  ke-eptng  patients 
iu  extreme  darkness  is  objectionable,  and  to  this  aiul  excessive  con- 
finement to  bed  is  to  be  attributed  the  mania  which  has  occasion- 
ally been  seen  among  old  subjects.  This  aggravates  their  already 
feeble  condition  and  ctTebral  ana-tnia. 

As  ah'eady  remarked,  prolapse  of  u*is  occurs,  even  when  iri- 
dectomy is  done,  at  the  angles  of  the  wound  by  no  means  seldom, 
and  is  the  fre([Ucnt  cause  of  cystoid  cicatrix.  It  is  probably  re- 
sponsible for  many  of  the  cases  of  &ym|>athetic  ophthalmia  after 
extraction  of  cataract.  The  dark  side  of  the  operation  with  iri- 
dectomy is  the  large  contingent  of  cases  of  iridocyclitis  and  more 
profound  inflammations  which  result  in  grave  if  not  entire  loss 
_  of  sight,  although  perception  of  light  may  be  retained.  This 
I  is  far  less  frequent  when  the  iris  is  not  excised.  Without  iridec- 
*tomy  tlic  swtion  can,  if  demanded  by  the  depth  of  the  eye,  be 

Ieciually  well  done  downward,  as  Schweigger  does.  On  the  whole 
the  operation  without  excision  of  iris  will  probably  in  the  future  be 
chosen  for  the  larger  number  of  cases,  while  iridectomy  will  be  re- 
served for  special  cases. 
Treatment  of  prolapsed  iris  is  not  fully  settled;  Gayet  leaves  it 
to  itself  and  I  have  seen  satisfactory  results  by  so  doing.  Most 
tfperators  excise  it  so  soon  as  discovered.  One  must  be  governed 
'by  the  magnitude  of  the   prolapse   and   by   attendant   circum- 

•  stances.  A  small  protrusion  may  be  let  alone.  It  is  wise  not  to 
disturb  a  very  nervous  patient  by  such  a  proceeding  until  the 
healing  is  secure.  On  the  other  hand,  if  suspected  williin  tweiity- 
foui'  boxirs,  because  of  sudden  pain  or  a  gush  of  fluid,  I  have  laiown 
it  BuccessfuJly  replaced  with  a  spatula  and  reiuain. 
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Galezowski  wlio  omits  iridectomy,  aud  has  done  in  thiti^l 
one  thousand  live  hundred  aud  sLxty-niue  operatioos,'  covvnto' 
wound  with  a  strip  of  sterilized  gelatin. 

The  serious  complications  which  may  take   place  during  tl»' 
healing  are»  first,  inlUlration  of  the  wound,  and  secondly,  iniis.wliidi 
may  also  involve  deeper  structures.    The  flret  will  appear  wtthii ' 
the  early  days,  while  the  strcond  maj'  not  arise  for  a  \wh'V 
A  rare  and  most  disastrous  event  is  severe  intraoculai 
rha^e  taking  place  at  or  soon  after  the  operation.    Incmiyou 
instance  have  I  see  any  sight  remain  after  this  ac-cidenU' 

In  case  the  operation  has  not  been  normally  executed, esproal^j" 
if  the  deliverj^  of  the  lens  has  been  dilTlcult,  perhaps  nxiuiring  the 
introduction  of  an  instrument,  or  there  has  been  loss  of  vit 
by  maladroitness,  or  by  the  patient's  indocility  the  eye  has  l 
severely  handled,  reaction  will  be  likely  to  be  considerable.    Tliwl 
will  be  chemosis,  swelling  of  the  lids,  and  pain.     For  this  lety^hests) 
the  temples  may  be  used,  and  hot  fomentations  assiduously  ap-| 
plied;   an  adequate  dose  of  morpliia  to  be  given  for  acute  paiB.! 
Sometimes  ten  grains  of  quinine  will  have  a  most  happy  clltt.t  liii 
aborting  threatened   inllammation.    For  periods   of   one  or  tvfr 
hours  the  hot  fomentations  and  the  bandage  will  be  altematoil;  Ihe 
latter  drawn  as  firmly  as  may  be  comfortable,  and  as  the  procrw 
grows  less  active  it  will  be  kept  on  for  longer  periods  and  tba 
fomentation  shortened. 

Purulent  inlilt  ration  of  the  wound  is  announced  by  undue  secs»>_ 
tion,  and  if  a  yellow  color  appear  at  its  edges,  measures  t<»  i 
Btroy  the  infection  must  be  prompt.  The  eye  must  be  w. 
with  sublimate  solution,!  to  5,000,  thoroughly,  all  adht^; 
stances  wiped  or  picked  from  the  wound  and  tlio  actual  cau 
applied.  If  this  be  not  available,  sublimate  solution,  1  to  5O0  raay 
be  carefully  applied  along  the  wound  by  a  small  pencil  or  byi 
spatula.  Fr-eqiient  disturbance  is  unwise,  and,  therefore,  after  ( 
application,  the  eye  may  he  washed  out  with  the  weaker  solul 
once  in  two  hours.  The  treatment  will  bt>  the  same  as  for  anfl 
suppurative  keratitis,  but  the  ready  access  of  germs  to  the  iiiterlnr I 
makes  the  situation  much  more  perilous.  If  there  is  already  fllwl 
purulent  exudation  in  the  anterior  chamber  it  may  be  drawn 
by  iris  forceps;  and  washing  out  by  weak  sublimaU^  or  oarWir| 
acid  solution  hjis  been  practised.  But  if  the  exudation  is  consiiiiT-j 
able*  there  will  be  little  hope  of  preservmg  sight,  while  the  clianccs  j 
in  favor  of  more  extensive  internal  suppuration  are  many.    Dndc 


'Irit*Tiiat.  Ophth.  Congress,  Hoidolberg,  1HS8,  p.  150. 
'Van  Diirrio,  "  De  rhemorrhaf^iu  Choroidicnne  grave  datui  rBxlmdlifln,* 
•te,  Annalea  d'OculiBt,  T.  ov.,  Mare-Avril.  1891,  p.  112. 
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these  conditions,  hot  antiseptic  fomentations  are  to  be  strenuously 
maintained.  Vigor  and  fidelity  in  these  ai>plications  will  meet  with 
reward  in  many  cases  which  otherwise  would  be  lost.  With  copious 
conjunctival  secretion,  sol.  argent,  nitr.,  ^r.  v.  vel  x.  ad  5  i'»  may  be 
used- 
Iritis  may  occur  at  any  time  within  ten  days.  It  will  call  for 
atropia,  which  should  be  in  strong  solution,  gv.  viij.  or  xvi,  ad  z  i-* 
twice  daily,  unless  prohibitotl  by  toxic  symi)toms.  Often  do  w© 
have  the  ciliary  body  implicated,  and  there  may  be  hemorrhage 
into  the  anterior  chamber.  For  these  conditions  hot  fomentations 
are  appropriate,  and  tlieir  dui-ation  will  depend  on  the  amount  of 
pain.  The  instillation  uf  cocaine  will  be  ^i-ateful.  Both  cocaine 
and  atropine  may  be  dissolved  in  castor  oil  as  a  menstruum  if  watery 
solutions  cause  irritation  (Green). 

A  moderate  amount  of  keratitiSj^which  is  probably'  not  infec- 
tious, is  not  infrequent,  and  shows  itself  bj'  streaks  radiating-  from 
the  wound  and  sometimes  by  a  diffuse  opacity.  This  is  an  early 
phenomenon  and  generally  disappears  witliout  serious  results;  it  is 
called  striped  keratitis.  In'igation  of  the  anterior  chamber  during- 
the  operation  by  sol,  corrosive  sublimate,  1  to  D,000,  has  been  fol- 
lowed by  opaque  patches  on  the  posterior  surface  of  the  cornea  in 
mosaic  like  the  alligator's  skin.  I,  therefore,  reject  this  solution 
for  irrigation. 

In  ail  cases  of  undue  reaction  the  g-eneral  welfare  of  the  patient 
must  be  attentively  reg-arded.  Quinine,  bromi<le,  and  chloi-al, 
sometimes  morphia,  antipyrine,  and  antifebrine,  and  especially  di- 
I  gestible  food  and  stimulants  must  'be  given.  Leeches  are  to  be 
used  with  discretion,  and  their  chief  indication  is  pain  added  to 
marked  reaction.  Hot  foment,ntinns  ait*  the  great  reliance.  The 
advanced  age  of  most  of  the  patients  renders  such  measures  indis- 
pensable. Confinement  to  bed  may  be  too  rigidly  adhered  to. 
While  in  favorable  cases  the  after-treatment  will  bo  comprised 
within  ten  or  twenty  days,  in  others  it  will  run  on  to  many  weeks, 
Not  withstanding  painful  and  tedious  recovery,  it  will  often  be 
possible  to  secure  serviceable  vision  by  subsequent  operation.  A 
mild  form  of  mania  is  not  very  rare,  resulting  from  cerebral 
anaemia.  It  is  quickly  controlled  by  giving  the  patient  more  lib- 
erty, light,  and  generous  food.  T)ie  possible  effect  of  atropia  in 
this  direction  must  not  be  forgotten. 

Sbcoxdakt  or  Membranous  Catahact. 

In  a  large  proportion  of  cases,  some  membraniform  obstruction 
appears  in  the  pupil  after  the  operation.  We  have  every  grade,  and 
may  s[>eak  of  the  simple  and  the  complictited  secondary  cataract. 
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The  simple  ninr  be  extremely  thin  and  nearly  transp 
quite  thick  and  opaque.     The  condition  of  the  capsule,  all> 
of  the  leiis»  is  as  follows:  the  epithelium  remains  in  a  normal  t 
the  toni  anterior  capsule  is  thi'own  into  folds,  adheres  to  thftj 
tcrior  capsule,  and  within  the  pocket  thus  formed,  lens  mat 
shut  up.    Soon,  by  the  peripheral  cells,  a  mass  of  irre^ilar  and  i 
perfectly  developed  lens  flbres  is  formedj  which  an?  trar 
and   mingled  A\-ith   thejn   is  amorphous  cortical   substance. 
periphery   is  formed   into  a  tluck  rim,  while  the  centre  mavte' 
very  thin,  even  hard  to  see,  or  ho  broken  by  opening,  or  bp  thick. 
It  is   not   adhei-eut   to   tlie    iris,  but   to   the  cili:iry  pmccssf-s:  ik 
pupil  acts  freely.    Sometimes  a  secondaiy  cataract  may  not  ap- 
pear until   months  or  a  year  after   the  operation.      Pcripber 
suction  of  the  capsule  entails  a  membranous  otnlruQ 
tion  as  the  usual  result.  Tiie  coinplicafed  vartetiesc 
jnembranoijs  cataract  appear  immediately.  Tbei 
with  them  is,  that  they  thicken  and  contract,  s 
draw  the  jullien-nt  iris  up  to  the  wound,  and  mat' 
obliterate  the  pupil.    Consecutive  chancres  may  be 
severe,  and  the  eye  fiX)  into  atrophy  with  detach- 
ment of  the  retina,  tlie  vitreous  become  fluid, and 
the  changes  which  cyclitis  causes  may  ensue.  Fron 
this  may  follow  also  the  irritation  which  sets  o| 
Bynipathetic  ophthalmia.    The  time  when 
ary  cat:iracts  may  be   operated   on    is  not 
determined,  but  is  seldom  less   than  withiu 
weeks  or  three  months;  never  until  all  irrlunbilitr" 
of  the  eye  has  ceased,  and  this  may  1»e  afNT  sii 
months  or  a  j'ear.    After  a  nonnal  extraction  a  patient  must  ht 
prohibited  from  having  glasses  for  a  month  after  his  euro, 
atropine  must  not  be  given  up  too  soon,  say  for  two  or  three  vc 
after  discharge;  the  contrary  course  tends  to  produce  secondary] 
cataract. 

The  operations  for  simple  secondary  cataracts  are  as  follows.^ 
discission  by  a  single  straight  needle  or  by  a  kialfe-needle  whidii 
enters  the  cornea  near  the  limbus,  on  the  outer  side,  cutlinM 
horizontally  across  from  the  inner  to  the  outer  side.  Mr.  Bow-j 
man,  for  thicker  opacities,  use<l  two  needles,  as  Fig.  19?  shows,  and  I 
this  method  pertains  to  all  cases  where  care  nmst  be  taken  not  WJ 
dragon  the  ciliary  ivgion.  For  .similar  cases,  Graefes  iridirtororl 
knife  is  used,  being  j)ut  into  the  cornea  jierpendicularly  and  iiwr 
the  level  of  the  dilated  pupil  (see  Fig.  ITO). 

A  thick  and  non-adherent  membrane  may  aomotimes  bo 
attacked   by  a  needle  pnsstnl   through   l.he  scle7-a  behind  the  irtSJ 
which  will  both  cut  and  displace  it,  provided  there  is  no  eihiiiT  invj 
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tation.  Dr.  Knapp,  who  practises  discission  of  membranous  cata^ 
ract  with  great  frequencv,  insists  on  the  importance  of  a  sharp 
cutting  noetllc,  whicli  shall  not  permit  escape  of  aqueous,  that 
toug-h  bands  be  avoided,  and  the  cut  made  so  as  to  cause  the  very 
least  traction  on  the  ciliary  processes.  Under  all  precautions  both 
opei*atlve  and  antiseptic,  I  have  seen  disastrous  reaction  follow  a 
faultless  discission.    Though  so  simple  in  appearance,  my  inclina- 
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tion  is  not  to  resort-  to  discission,  until  tlie  eye  does  not  redden 

under  rather  rough  handling,  and  then  observe  all  the  cautions. 

above  mentioned. 

Complicated    secondarj'  cataracts  present  extremely  various 
onditions.    We  may  have  meivly  slight  adhesions  to  the  iris,  or 

iheso  maj'  be  extensive.  In  the  latter  case  the  iris  is  usually 
rag^ged  up  to  the  wound  and  the  membrane  may  be  very  thick  or 
therwise.  With  a  thin  membrane,  a  knifisneedle  will  cut  the  ad- 
esions  and  open  the  membrane,  and  may  be  used  to  sever  thin 
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fibrous  bands  which  drag  the  iris  toward  the  ciliary  region, 
such  mterference  must  be  very  cautiously  attempted. 

With  a  thicker  membrane  aud  bi*oad  iritic  attachment  an  iri- 
dectomy downxvard  may  be  suitable;  and  if  a  membranous  obstruc- 
tion is  revealed  a  subsequent  netidling  may  be  performed. 

For  a  thick  membrane  with  few  adhesions  to  the  iris,  Dr. 
Agnew's  method  may  be  used.  At  the  upper  edge  of  the  cornea  a 
broad  needle  pierces  the  capsule  aud  is  held  steady.  At  the  oppo- 
site side  on  tlie  margin  a  wound  is  made  for  the  introduction  into 
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the  anterior  chamber  of  a  small  sharp  hook  (see  Fig.  205)  whose 
point  is  engaged  in  the  wound  made  by  the  broad  neetUc.  Securing 
a  good  hold  the  hook  tears  down  the  membrane  and  is  re-sLst/cd  by 
the  needle  in  the  operatoi-'s  other  hand,  which  also  defends  the 
ciliary  region  from  traction.  As  much  tissue  is  drawn  out  of  the 
wound  as  possible  and  cut  oil  bj'  an  assistant  with  scissors. 

Sometimes  we  have  to  deal  with  very  compHcated  conditions. 
There  has  been  irido-cyclitis,  and  we  have  to  deal  with  an  inHam- 
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matory  product  compased  of  the  iris,  the  capstile>  and  newly  (o 
connective  tissue,  which  will  be  hig:hly  vascular,  tough,  and 
under  unusual  tension.  Tlie  structures  are  matted  together  udl 
bleed  easily  on  being-  touched.  An  operation  should  not  be  U-| 
tempted  until  all  irritability  of  the  eye  has  disappt^arwl.  If 
globe  is  soft,  the  prognosis  and  the  difficulties  are  grave. 
Loring:  has  had  success  in  some  of  these  cases  by  cutting  Iwn- 
zontally  through  the  obstruction  with  a  narrow  Gracfe's  kmff 
plunged  into  the  vitreous  and  with  a  sawing-  motion  dividing  tbem 
freely. 

In  this  class  of  cases  and  also  for  some  above  referred  to,  my 
o^vn  prefei-ence  is  to  operate  by  the  help  of  the  forceps-scissors  of 
Wecker  (see  Fig.HJT,  p.  459),and  under  general  anaesthesia  as  roll' 

A  small  iris  knife  (see  p.  4j,*i),  which  may  be  furnished  wiUi  a  ^'  . , 
makes  a  wound  in  the  upper  edge  of  the  cornea  one  niilUmetre  or 
two  millimetix's  from  its  margin  and  four  millimetres  long.  AH* 
the  knife  is  fully  (entered  it  is  slightly  withdrawn  to  allow  escapeof 
a  drop  or  more  of  aqueous,  and  make  the  iris  bul^;  its  point  is 
then  tlinist  into  the  middle  of  the  membrane  and  quickly  with- 
di*awn,  leaving  as  much  aqueous  as  possible.  The  scissoi*s  aw  now 
passed,  with  one  blade  behind  and  the  other  in  front  of  the  iris,&Dd 
one  cut  made,  which,  if  it  gapes  well,  is  enough,  but  if  this  do  not 
occur,  a  second  cut  at  an  angle  to  the  first  is  made*  as  If  tr^iug^lc 
form  an  inverted  V.  The  included  tongue  retracts,  and  givfs  a 
pupil  of  arrow-head  form.  Some  vitreous  is  usually  lost,  because  it 
has  generally  become  fluid,  but  this  does  not  entail  serious  conse- 
quences. Vers'  slight  reaction  will  lake  place.  The  advant^t|ri^  oC'J 
the  method  are  found  in  the  entire  absence  of  ti'action  on  tbe  i 
sues,  the  cleanness  and  certainty  of  the  cuts  and  that  everytl 
is  included.  The  place  of  the  entrance  wound  should  be  such  as  1 
enable  one  to  cut  transversely  to  the  line  of  greatest  traction  flfj 
the  membrane,  as  was  pointed  out  by  Dr.  Green. 

Operations  for  secondary  cataract  look  simple  and  innocent,  bu 
they  involve  much  gi-ealer  risk  than  the  iuexporienced  imagine^J 
I  have  had  to  deplore  too  many  cases  followed  by  cyclitis,  or  sup 
puration  and  loss  of  the  eye.    Trousseau '  frankly  says  thai 
agrees  ^nth  Wecker  that  the  gravity  of  discission  of  the  second 
membrane  is  greater  than  of  the  extraction  of  the  lens.    Out( 
453  extractions  he  saw  iritis  12  times;  out  of  31  discissions  he  had^ 
iritis  10  times.     He  reports  two  cases  of  panoplithalmicis  despite 
-extreme  antiseptic  precautions. 

Glasses  for  Aphakia.^Yov  SGVGmX  months  after  the  operation 
the  clearness  of  the  eye  improves,  and,  as  alnady  said»  it  is  not  ynatl 
to  begin  to  wear  glasses  at  less  than  a  month  after  recoveiyi^ 
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pcn  a  very  delicate  pupillary  membrane  if  it  be  in  wrinkles  will 
riously  reduce  visual  acuitj^  and  it  should  be  toi*n.    There  is  often 
iderable  astigmatism,  which  will  vary  fi-oiti  1  D  to  3  D  and  its 
OTTection  will  much  improve  ^^sion.    It  will  often  grow  less  or 
ippear  within  a  few  months.    If  one  eye  is  normal,  having*  gisod 
fht,  a  patient  will  not  wear  any  g-la^s  upon  the  one  which  has 
operated  on.    The  optical  difTci'ence  between  the  eyes  is  too 
eat  for  their  co-operation.    The  number  of  tlie  glass  to  be  chosen 
ill  of  courw'  he  iuflmrneed  by  the  refractive  quality  of  the  eye 
Rvious  to  the  occurrence  of  cataract.     With  previous  emmetropia 
glass  will  be  +  9  D  or  +  10  D;  i.e.,  about  +1  for  distance. 
For   readin^r.  about  -f  3  D  or  +  5  D  must   be  given    in   addition. 
[lo  patient's  choice  of  a  reading  distance  must  be  adopted,  wliether 
hore  or  less  close.    If  acuity  be  good,  a  strong  reading  glass  will 
•  be  needful.    It  must  be  renieuihtired  that  cataract  glasses  give 
Bktients  larger  retinal  images  than  normal  eyes  have.    A  small 
Ml  is  an  advantage  in  conferring  a  factitious  kind  of  accommo- 
lition.    Shifting  the  posltioa  of  the  reading  glass  materiaUy  alters 
effect;   for  example,  if  a  lens  of  3"  focus  be  moved  only  one-half 
inch  from  the  eye,  this  represents  a  change  ecpial  to  an  accom- 
modative power  of  -^  or  2  D.    Patients  often  utilize  this  circum- 
ince  in  looking  at  fine  print,  by  holding  their  glasses  farther 
\y.    Becker '  gives  a  table  of  the  optical  value  of  various  glasses 
or  cataract  patients,  according  to  the  distance  at  which  they  are 
sId,    I  have  known  a  gentleman  who  prefeiTed  a  -}-  ,^j  glass  ten 
aches  before  bus  aphakial  eye  to  an  opera  glass  in  the  theatre;  his 
ther  eye  was  normal. 

If  only  one  eye  is  capable  of  sight,  the  glasses  are  sometimes 
Bt  in  reversible  frames,  wliich  save  son»e  trouble,  but  are  desirable 
bnly  for  persons  with  nos*^s  suitably  formed,  because  a  reading 
^lass  must  come  lower  down  than  the  glass  for  distance.    To  obvi- 
te  the  weight  of  cataract  glasses,  Dr.  Loring  has  had  them  made 
small  diameter  and  CLMueuted  on  a  slip  uf  plane  glass.    It  some- 
limes  requires  considerable  time  for  patients  to  feel  comfortable 
wearing  their  glasses,  especiallj'  when  walking  about.     Not  only 
the  displacement  in  apparent  position  of  objects  great  and  dis- 
rbing,  especially  in  going  up  and  down  stairs,  but  there  is  also  an 
Unavoidable  restriction  of  the  fteld,  as  Berlin  has  pointed  out,  greater 
lan  happens  with  feebler  glasses,  caused  by  total  refraction  at  the 
irgin  of  the  highly  convex  glasses. 


CHAPTER    XTL 

THE  VITREOUS  BODY.— CORPUS  VITREUM. 

Anatoimj. — Tliis  structure  occupies  the  space  botwwn  thfcr^ 
talline  lens  and  tlic  retina.  It  is,  tlKTeforo,  a  flattened  spbcroul  I 
with  a  di^pression  in  front. called  the  lenticular  fossa  or/ossapat^i 
liiris.  It  adheres  to  the  optic  nerve  and  to  the  ciliary  body,  wluWl 
with  Intermcdiute  other  parts  it  has  no  attachmeut  It  is  inclowdj 
in  a  glassy  membrane  called  the  hyaloid  (Schwalbe).  This 
plicated  into  the  ridg-es  and  depivssions  of  the  ciliary  bo<ly,wil^ 
forms  the  walls  of  the  so-called  canal  of  Petit  (suspensory  Ijjraiiiail 
of  the  lens).  The  vitreons  is  transparent  and  jelly-like,  is  claaed 
auiong^  myxomatous  tissues,  and  its  intimate  structure  has  bwd 
much  disputed,  and  is  not  yet  fully  agreed  upon.  It  is  said  to  tw 
arranjjfed  in  concentric  layers.  There  are  found  in  it  cells  of  \tTf 
diverse  forms,  most  of  them  iji  its  outer  parts.  There  are  no  pci^ 
manent  cells,  but  what  exist  are  leucocytes  which  have  entcrud 
from  sun'ounding  vessels  and  take  on  various  forms;  some  roun 
some  stellate  and  spindle  shaped  with  one  or  more  nuclei  and  Ion 
filiform  processes,  other  again  have  one  or  two  vacuoli,  fi-om  ooe  to 
three  nucltM  and  varicose  processes  (Schwalbe).  It  physically  conJ 
sists  of  water  98.0^  with  salts,  extractive  matter,  and  a  tracj.* 
albumen.  A  canal  runs  thi'QUgh  its  centre,  between  the 
line  and  the  optic  nerve,  which  is  lined  by  the  hyaloid  membntni 
and  during-  foital  life  contains  the  hyaloid  arterj'  (canal  of  Cloquet),! 
The  posterior  end  of  the  canal  equals  in  area  the  optic  ncn*e  aoil 
may  be  injected  from  its  sheath.  It  is  called  the  area  of  Martcj; 
ani.  Where  it  touches  the  capsule  of  the  lens  the  hyaloid  men^ 
brane  udlieres  to  its  margin  and  not  to  its  centre.  The  corpus^ 
vitroum  has  neither  blood-vessels  nor  nen'es,  yet  it  must,  be  recc^- 
niz4^  to  Ih!  an  ori^anized  structure  because  of  the  ceils  which  tL| 
always  contains. 


HvALms. 

In  the  foetal  eye  the  arteria  centralis  retince  sends  a  branch  I 
for%vard,  through  the  canal  of  Clo(|uet  to  the  posterior  surface  iif  j 
the  lens.  Sometimes  this  vessel  [tersists  after  birtli.  I  have  socnj 
it  remain  in  each  eye.    It  may  approach  very  near  the  lens  or  niaj*  j 
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I  into  tbe  vitieous  but  a  shoi't  distance.  Occasionally  a  little 
remnant  of  it.  occhidod  and  shrivelled.  projecUs  from  the  optic 
papilla  like  tlie  tip  on  a  g-ooseberry.  The  Fi^.  206  shows  a  very 
marked  persistent  hyaloid  artery.    No  attendant  vein  ever  occurs.^ 

Tliere  are  numerous  morbid  cttnditions  to  be  Si^en  in  ttie  vitre- 
Dus,  consisting  of  opacities  of  various  kinds,  some  mobile  and 
Dthers  ftxed.  and  which  may  either  be  seen  as  individuals  or  bo  so 
difTused  OS  t.o  render  it  hazy,  or  deeply  opaque,  and  sometimes  it 
B  absolutely  black.  We  And  distinct  membrnnes,  loops  of  blood- 
vessels, and  sometimes  pus.  The  substance  is  liable  to  be  rendered 
perfectly  fluid,  either  at  its  anterior  or  posterior  part,  or  as  a 
nrhole.  Sometimes  it  contains  cholcsterin,  or  t.>Tosin  and  phos- 
phates. When  tiuid,  its  state  Is  called  synehysis,  and  if  there  be 
Sholesterin  in  addition,  the  name  is  given  of  aj/tichysis  sciniillana. 

If  we  look  at  a  bright  surface  through  a  pin-hole  in  a  card, 
numerous  semi-transparent 
bodies  of  roundeil,  elongated,  or 
beaded  shape,  will  float  before 
the  eye.  They  are  called  imittccE 
volitantes.  They  consist  in 
part  of  mucus  and  epithelium, 
falling*  down  over  the  cornea,  as 
the  movement  of  the  lids  will 
iflemonstrate,  and  they  consist 
also  of  specks  in  the  a{|ueous 
DF  vitreous  humors.  Tlic  ^itre- 
Dus  is  liable  to  l>e  detaclied 
from  the  retina,  and  the  space 
to  be  filled  with  fluid.  It  maj, too, contain  connective  tissue, which 
may  adheiv  to  the  retina  and  undergo  contraction,  and  draw  the 
Tetina  from  the  choroid.  If  occupied  by  much  fibrous  tissue,  it 
shiinks  :ind  forms  a  snuill  mass,  su<'li  as  we  find  in  phthisis  bulbi. 
We  have  hemorrhagx'  into  the  vitreous  from  the  ciliary  body, 
which  will  be  found  close  to  the  lens;  or,  coining  from  some  other 
source,  it  may  occupy  any  portion  of  the  mass,  or  the  whole  of  it. 
Bometimes  hemorrhage  occurs  in  the  "canal  of  Petit"  alone. 

Although  destitute  of  blood-vessels,  we  are  justified  in  ascribing: 
to  the  vitreous  inflammatory  capability,  because  of  the  cells  which 
jt  contains.  Thtwe  nnderi,^)  multiplication,  manifold  chan.tres  of 
form,  and  degeneration.  Tlioy  are  depicted  by  Wedl  and  Bock' 
nnd  by  others.  Wc  find  pus  in  it.  In  (luantity  more  or  less  abun- 
dant, either  loc^lizixl  or  dilTused.  It  fretpiently  has  a  traumatic 
origin,  and  may  proceed  either  from  the  ciliary  body  or  the  cho- 
roid.   If  diffu.sed  through  the  whole  in  moderate  amount,  the  color 
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is  greenish,  if  moi'e  copious  it  will  be  j-ellow.  Sometimes  with  % 
clear  lens  and  cornea  a  mass  of  pus  will  closely  simulate  a  tumor, 
anil  the  dia^riosis  froni  glioma  may  demand  cloiie  observatioiL  We 
iinii  suppuration  as  the  product  of  metastatic  choroiditis,  after  cere- 
bro-spinal  meningitis,  after  relapsing  fever,  or  after  truumatic  cho- 
roiditis. The  inflammatorj-  mass  may  be  slow  or  rapid  in  its  forma- 
tion; if  slow  tJicrc  may  oven  be  blooU-ves-sels  visible  upon  it.  Schna- 
bel '  reports  a  case  of  KUpi)urativehyalit.is  without  choroidal  lesion. 
Wo  must  frequently  meet  with  it  iu  suppurative  panophthalmitis. 
The  doctrine  of  ^'cnn  infection  explains  the  nature  of  the  process. 

Certain  forms  of  inllainmation  of  the  optic  nerve,  reLina,  and 
choroid  are  accompanied  by  lesions  of  the  vititous.     For  example, 
^^^^^-^^rr-r-,^.,^,^  the  so-called  retinitis  pro- 

^  liferans'    presents    mem- 

branes and  blood-vessels 
running;  from  it  into  tbc 
vitr4'(>us,  and  they  raay  also 
start  fi-om  the  optic  nerve 
i  see  Fig.  20T).  In  ehoroido- 
letinitis  piK"mcmlu&a,  pig- 
mented ispindte  cells  sorau- 
imes  extend  into  the  vitre- 
<jus,  especially  at  it-s  an- 
lerior  part.  The  hyaloid 
membrane  may  become  ad- 
herent to  the  i*etina,  and  in 
V  y  cases  of  disseminat,e<i  cho- 

roiditis it  may  adhere  to 
the  spotJi  of  exuda  tion.  Iri- 
tis and  cyclitis  are  always 
attended  with  ha/incss  of 
the  vitreous.  In  syphilitic  choroido-retinitis  tlic  vitreous  will  al-  ^ 
ways  be  obscure,  hut  sometimes  it  is  densely'  tilled  with  floating  ■ 
flakes,  and  it  nmy  be  so  black  as  not  to  permit  any  reflex  to  the 
ophthaimoscupe.  Iti  senile  cataract  it  is  conimun  to  have  isolateil 
opacities,  and  sometimes  a  slight  dilTused  turbidity  of  the  vitreous. 
Fluidity  of  the  vitreous,  especially  in  its  posterior  part,  and  like- 
wise at  any  part,  is  common  in  myopia,  and  there  will  also  be 
floating  shreds.  It  likewise  occui's  in  many  other  lesion.s,  which 
arc  mostly  choroidal  or  cyclitic. 

Foreign  botlies  may  tlnd  lodgment,  and  the  cysticercus  cellu- 
losa?  hero  takes  up  its  abode.  The  parasitic  intruder  lias  been  seen 
chieflyamougtheinhabitantsof  N'orthern  Germany  and  very  rarely 
in  this  country,  because  our  people  are  not  much  addicted  to  eat- 
ing preparations  of  raw  porlc 
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Portions  of  vitreous  prolapsed  into  a  wound,  whether  of  the 
«ornea  or  sclera,  will  sometimes  retain  transparency  for  a  period, 
but  they  afterward  actjuire  opacity  or  are  converted  into  a  fiT^y* 
ish  shix-'ddy  substance. 

Diagnosis. — DiiTused  and  slijrht  turbidity  is  liable  to  be  over- 
looked and  the  abnormal  look  of  the  fundus  ascribed  exclusively 
to  itiflarnmiUion  of  tlie  retina  and  choroid.  Usually  this  co-exists, 
but  tiiere  will  be  lack  of  distincLiiess  of  all  detail,  especially  by  the 
upright  picture,  and  if  with  feeble  light  and  particularly  from  a 
plane  niiiTor  a  strong  phis  g-l.iss  Ik;  used,  sny  In  D,  tlie  minute 
specks  u-ill  be  found  which  ilenote  the  lesion.  S<'en  througli  the 
haze,  the  optic  nerve  is  almost  always  a  deep  red  and  the  inverted 
image  may  bo  required  to  ^et  any  view.  The  deeper  the  opacity 
the  more  intense  must  be  the  ligrlil,  and  one  may  employ  a  concave 
znirror  of  large  aperture  and  short  focus  in  special  cases.  In  acuto 
iritis  and  other  inflammations,  in  certain  types  of  syphilitic  cho- 
roiditis and  also  in  hemorrhage,  it  may  he  impossible  not  only  to 
see  the  fundus,  but  even  to  g^t  any  reflex  from  it. 

P         Isolated  opacities  appear  at  any  portion  of  the  vitivous.  but 
Xnost  numerously  at  its  anterior  and  at  its  posterioi*  pai*l.     If  near 
the  axis  of  sight,  they  produce  annoyance  and  sometimes  alarm. 
*Tliey  are  extremely  common  among  myopes.     An  observer  will  not 
always  be  able  to  lind  the  special  one  which  distresses  a  patient, 
X-arge  and  dense  ones  will   he  seen   by  the    inverted   image,  tho 
smaller  and  thiu  ones  must  be  kxiked  for  by  feeble  light,  and  with 
the  help  of  a  convex  lens  bt^hind  the  mirror  whose  fwiil  lengl.h  will 
be  shorter  in  pi-oportion  to  the  nearness  of  the  object  to  the  crys- 
taUiuc.    Those  in  the  fi-ojit  of  the  vitreous  will  be  seen  with  a  lens 
of  +  1&  D  to  -|-  18  D,  provided  the  observer  is  in  close  proximity 
to  the  eye.     The  farther  away  he  moves  the  greater  becomes  the 
power  of  the  lens  which  he  maj*  bo  using.    Hence  the  observer's  dis- 
tance from  the  eye  and  the  strength  of  the  lens  he  uses,  must  both 
be  regaitled  because  they  are  coi-relative.     One  will  have  to  change 
his  distance  and  liis  lens  in  order  to  search  the  vitreous  thoroughly; 
the  deeper  the  object  the  weaker  must  be  the  lens.     For   myopic 
eyes  the  lens  will  often  neetl  to  be  concave,  and  a  quick  succession 
of  lenses  is  desirable  (hence  the  value  of  rotating  discs  bearing 
correcting  lenses).     A  patient  will  be  told  to  look  up  and  do^Ti 
quickly  and  in  various  directions,  and  the  movement  will  perhaps 
fling  specks,  threads,  membranes,  etc.,  across  the  flold.    The  ins|M.'C- 
tion  of  a  pei-sistent  hyaline  artery  gives  a  pretty  exhibition  of  the 
practical  side  of  physiological  optics,  us  one  passes  from  the  optic 
nerve  fonvard  to  the  terminus  of  tlie  vessel,  continually  increasing 
the  strength  of  the  lens  which  serves  for  the  upright  image. 

Chronic  or  subacute  plastic  exudation  in  the  vitreous  which  foU 
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lows  cercbro-spinai  or  simple  meniu^tis,  n^lapsiiig  Tever,  etc.,  pn>- 
senls sometimes  great  difficulty  in  its  diagmosis  [rem  grlioma.    The 
condition   has  on  this  account   been  called  psendo^lioma.    The 
plastic  exudation  may  have  visible  blood -vessels,  may  Ih'  intensely 
"White  and  exiiibit    precisely  such    appearances   as    chanict^rize 
grliurna.     At  the  same   time  the  media   may   be    perfectly  clear. 
There  may  not  be  any  pupillary  adiiesiuns  or  si^iis  of  ii'llis.     Tlie 
presence  of  these  si^is  is  in  favor  of  the  iuflammatoni'-  ori^n  of  the 
mass,  and  a  sli^^it  discoloration  of  tlie  iris  is  not  to  be  overlooked, 
yet  glioma  may  likewise  set  up  iritis  or  cyclitis.    Our  chief  reliance 
in  diagnosis  is  upon  the  previous  history;   that  there  has  Imjcd  an 
injurj'  of  the  face  or  head,  and  this  may  have  been  six  months  pre- 
vious, or  that  there  has  been  an  illness  involving  the  brain  or  its  I 
membranes.     Searching:  inquirj*  must  he  made  on  this  point-     Also 
endeavor   to  find  whether  there  has  been  slig^hL  hyijerdeuiia  of  the 
eye  at  an  early  stage  of  the  trouble.     Children  are  the  most  fre-l 
qiient  subjects,  and  inijierfect  obsei'vation  on  the  part  of  parents; 
may  add  to  the  doubt.    Slight  reduction  in  ocular  tension  favors 
an  inQammatoo'  product.    In  all  cases  the  lesion  appears  without 
pain,  and  the  subject  does  not  for  some  time  become  aware  of  the 
loss  of  sight.    A  preceding  sickness  or  injury  and  early  although 
faint  tokens  of  inflammation,  point  to  an  exudative  process,  while  | 
the  absence  of  such  a  history  and  of  all  intlammatory  signs,  until  j 
a  late  period  iudicate  glioma.     It  may  hapijcn  that  both  eyea  arej 
involved,  yet  oftener  after  inflammation  than  from  glioma. 

Treidment  nud  Prognosis. — For  single  or  a  few  opacities,  no 
treatment  is  to  be  given,  while  if  they  appear  in  quantity  in  a  my- 
opic eye,  which  likewise  has  considerable  choroidal  changt*,  they 
call  for  admonition  as  to  strain  of  eyes  and  general  hygiene  and 
perhaps  for  treatnu>nt.  They  will  not,  in  many  cases,  really  disap- 
pear, but  may  float  into  some  other  position,  where,  being  eccen- 
tric, they  will  not  give  annoyance.  Of  coui^*  they  imply  that  the 
vitreous  in  which  they  float  is  liquefied.  Many  persons  with  nor- 
mal eyes  entertain  .some  floating  botlies  in  the  vitreous  for  years 
■without  the  slightest  detriment,  and  they  call  for  no  attention. 

Diffused   ha?:iness   may  be  manifestly  associated  with    other ' 
lesions,  ^'iz.,  of  the  iris,  ciliary  body  and  choroid  and  not  call  for 
special  attention.     In  some  instances  the  ('onc(»mit.ant  uveal  alfec- 
tion  is  not  discoverable,  and  wo  adopt  treatment  precisely  such  as , 
this  condition  would  indicate. 

The  lu'iniary  tlise;ise  will  he  tlie  subject  of  treatment,  but  the 
attendant  hyalitis  will  call  for  a  longer  contmuance  of  remedies 
than  would  otherwise  be  adopted.  In  the  early  stage  of  cataract 
it  is  a  common  experience  to  have  opacity  of  the  vitreous.  I  usually 
order  iodid.  potas.,  gr.  v.,  ter  in  die  for  two  or  three  months,  and 
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have  been  !rr.presscd  \vith  the  con\iction  that  thereby  its  transpar- 
encr  was  pi'omolcd.  I  certainly  have  seen  the  vitreous  ^ow  cK-ar, 
and  viaion  improve.  T*u'.i-e  are  cases  of  soft  cataraet  in  per- 
sons above  twenty-five  which  are  attended  by  a  ffreat  amount 
of  iiyaht.is.  For  thetn  extraction  by  Gniefe's  method  is  the  best 
treatment,  and  in  time  the  vitit'ous  opacities  may  clear  up.  1 
liave  witnessed  both  their  persistence  and  considerable  disap- 
[M'a  ranee. 

For  hemorrha^,  the  artificial  leech  may  be  applied  to   the 

temple  ri*oni  one  to  three  times  at  intervals  of  five  days^and  saUncs 

given  either  as  mild   purgatives  or  as  diurctics.    In  any  event, 

weeks  or  months  will  be  required  for  absorption  if  the  quantity  be 

iar^  anti  deeply  situatnd.    I  have  seen  a  heniorrhag^e  in  the  Tront 

of  the  vitreous,  and  which  also  showed  in  the  anterior  chamber, 

and  tlierefoi-e  came  from  the  ciliary  body,  entirely  disapiw.Tr  in 

"tw-o  wi'i'ks.     Tin-  palieni   must,  during'  thf>  first  ten  days  or  two 

"Weeks,  if  not  longer,  be  kept  in  moderate  darkness,  in  bed,  or  in  his 

xx>om.    It  may  be  lidvisable  to  use  a  bandage. 

For  the    dense  opacities  which  occur  in   secondary   syphilis, 

"Whether  with  or  without  choroiditis,  iod.  potas.,  and  mercurials, 

-a.c,  mixed  treatment,  in  whatever  special  method,  is  to  be  steadily 

3cept  up  and  supported   by  all   that  the  patient  needs  to  aid  his 

nutrition.     In  such  Ciises,  thongli  at  first  discouraging",  the  pi*og- 

nosis  is  at  least  measurably  good  and  may  be  entirely  favorable. 

When  distinct  nuMubranes  appear  then^  is  usually  no  probability 
of  improved  sight,  and  this  is  the  more  likt.'ly  when  accompan^nng 
choroiditis  can  be  seen.  If  the  tension  of  the  globe  begin  to  grow 
less,  the  outlook  is  certainly  bad.  In  the  so-calle<l  retinitis  prolif- 
erans,  membranes  in  the  vitreous  may  be  an  early  symptom  and 
may  be  adheiHjnt  to  the  retina  or  the  optic  ner\'e;  spots  of  choroidal 
atrophy  come,  and  the  vitreous  opacities  continue  but  little  alt-ered 
Blood-vessels  may  be  developed,  extending  from  the  vessels  of  the 
retina  or  nerve. 

Suppuration,  wlieu  of  the  acute  type,  needs  no  remark,  nor  is  it 
any  nioix;  cun»ble  iu  the  subacute  varieties,  but  it  often  raises  the 
question  of  enueleation,  because  of  llie  i-esemblance  to  glioma. 
Even  in  cases  where  the  inflammatorj'  nature  of  the  process  seenui 
clear,  removal  of  the  eye  may  Ix;  advisabU*,  because  of  cyclitic  irri- 
tation and  tendencies  to  sympathetic  troubh^  In  the  absence  of 
tenderness  about  the  ciJiarj'  region,  and  of  inflammatory  reactions, 
thero  need  be  no  recoui-se  to  such  an  extreme  measure.  Often  we 
may  be  obliged  to  hold  our  judgment  in  suspense,  not  having  suffi- 
cient data  for  an  opinion.  Of  courst;  prudence  will  incline  to  enucle- 
ation, when  the  evidence  is  uncertain;  because  an  early  operation 
may  save  the  patient's  hfe  if  a  glitmia  exists,  while  delay  dtibfet^y^^ 
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the  chance;  if  a  mistake  be  made,  the  loss  of  a  siglitlcss  eye  maj 
well  be  condoned  in  view  of  the  alternative  possibilities. 

Persistence  of  the  hyaloid  artery  is  not  often  seen,  and  Iher^ 
may  be  more  or  less  of  the  vessel  preserved.  It  may  reach  only  a^ 
short  distance  from  the  optic  nerve,  or  it  may  advance  to  the  pos- 
terior surface  of  the  lens  and  spread  into  several  twig*.  Usually 
there  is  no  blood  visible  in  it,  but  parts  of  the  vessel  may  be  very 
dark  as  its  ciu'ves  present  to  the  light;  most  of  it  Is  serai-trans- 
parent (see  Fig-.  200,  p.  513).  In  a  rase  presented  to  the  New  York 
Ophthalmo logical  Society  by  Dr.  Kipp,  of  Newark,  New  Jersey,  a 
complete  hyaloid  artery  was  visible  in  each  eye. 

Foreign  bodies  in  the  vitreous  have  already  bi^n  spoken  of. 
If  recent,  they  should  bi-  extracted,  if  this  be  feasible,  by  a  hook  or 
by  a  magnet.  If  suppuration  have  begun  about  them,  the  attempt 
at  extraction  may  be  admissible,  but  if  they  cannot  be  withdrawn,, 
the  eye  must  be  enucleated  or  eviscerated. 

Cases  have  been  seen  where  a  minute  forei^ni  body  has  resided 
for  j-ears  in  the  vitreous  without  doin;£r  mischief,  hut  they  are  very 
rare.  A  cysticercus  cannot  i-emain  without  giving  rise  to  inftam- 
niation  and  destruction  of  the  eye.  If  it  be  rccojyrnizod  in  the  vitre- 
ous, it  must  ho  removed.  A  large  wound  not  less  than  eight  milli- 
metres long  must  be  made  in  the  sclei-a  at  the  point  most  suitable, 
preferably  in  the  liifera-temporal  oblique  meridian  and  the  knife  a 
made  to  divide  the  vitreous  up  to  the  animal.  Hii-schberg-  insists  " 
on  free  division  of  the  viti*eouH  as  essential  to  success.  With  for- 
ceps it  will  be  extracted.  The  operation  may  sometimes  be  done 
by  the  help  of  an  ophthalmoscope  fastened  to  the  surgeon's  head. 

NoTB. — In  the  oecatfiunal  coKes  In  which  the  vitrefxis  tsdenaely  black  andl ' 
no  Uluiuination  ia  postiible,  one  may  employ  a  concave  mirror  3i  inches 
diameter  aiid  4'  focus  with  a  coiivi-x  lens  of  6'  focus  >)chind  it,  and  obtatn 
sulBcient  reflex  to  display  meuibraoeit,  a  detached  retina,  and  other  lesions. 
After  vroiiiidK  and  injuries  such  aid  in  often  desirable,  and  occaaioD&Uy  is  in 
idiopathic  ca»««. 


CHAPTER  XIII. 

WOUNDS  AND  INJURIES  OF  THE  GLOBE. 

}A  OKN'KRAt.  subdivision  of  traumatisms  of  the  eye  is  into  contu- 
ffiions.  simple  wounds  of  various  ktnds,  wounds  complicated  by  the 
[prestmco  of  a  forei^i  bwly,  and  burns. 

Contusions  soraotiiues  cause  laceration  of  the  tunics,  perhaps 
jail  of  tht'm  or  only  some  of  them;  for  example,  we  have  separation 
|jof  the  iris  from  its  periphery  (irido-dialysis.  see  Fig-.  208),  we  have 

ipture  of  the  sclera,  most  frtHjuently  in  the  ciliary  region  and  cither 
Icomplfte  or  partial;  it  may  be  complicated  by  a  retroceaaion  of  the 
llris»  as  in  Fig.  :.'09;  we  may  have  rupture  of  the  retina  or  of  the 
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choroid.   The  lacerations  of  the  deep  membranes  happen  by  counter 
lock,  and  are  usually  in  cun'ed  lines  and  may  be  multiple.    Com- 
plete extrusion  of  the  fjlobe  beyond  the  palpebral  fissure  may  be 
Icaused  by  a  blow;  a  kind  uf  paraphymosis. 

In  a  caw  of  thitt  kind  prmluced  by  falling  down-fltains  and  iitriking  the 
u1  ngairmt  the  tmiiioter,  the  eyeball  wae  extruded,  and  the  sctera  ruptured. 
I  Ether  wae  needed  to  overooine  spasm  of  the  lidB  and  replace  the  glohe  in  the 
[orbit,  and  to  retain  it  the  ednres  of  the  lids  were  pared  for  their  extenial 
1  third  and  Ktitcbed  ti^K^ther. 

Contusions  of  less  severity  cause  hemorrhage  beneath  the  con- 
activa,  or  into  the  aqueous  or  vitreous  chambers.  Effusion  of 
blood  under  the  conjunctiva  alone,  calls  for  little  treatment;  effu- 
tion  into  the  anterior  chamber  will  often  be  promptly  absorbed,  yet 
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'evacuation  by  a  broad  needle  will  sometimes  be  advisable:  effumnii 
into  the  vitreous  is  t-aixly  in  tli.sapjM^arin^,  seriously  impairs  vl'iiim. 
and  is  little  amenable  to  treatment.    It  is  naturally  often  impossi- 
ble to  decide  whether  a  serious  lacoi-ation  of  any  of  the  tunics  at>- 
tends  the  bleediuiSj,  until  absorption  has  taken  place.     Bcsitlt's  clot  ^ 
in  the  \itreous  which  will  appear  blacis,  tlier^  may  be  impcrfoc  X. 
membranes,  and  there  may  also  occur  flecxy  white  clouds  of  ^xudm.^ — 
lion,  of  a  delicate  flocculent  appearand*,  and  probably  eominp  froi 
the  retiua  or  choix>id,  which  are  more  or  less  llxed  in  locality  and  c»  "C 
rare  occurrence.    Often  a  slight  dialysis  of  the  iris  will  be  revealeiS-^ 
era  rupture  of  the  clioroid  near  the  macula  lut«a.    Often  the  bloo^crti- 
comes  from  the  ciliary  body,  wliicli  is  beyond  our  scrutiny,  and  haf 
pjly  absorption  srocs  on  in  this  vicinity  more  rapidly  than  from  th^ 
deeper  part  of  the  vitreous.    Throuph  a  wound  in  the  sclera  I  ba\^ 
known  the  iris  to  be  extruded  and  withdrawn  in  tofo  from  tlie  e 
The  lens  was  not  disturbed. 

Luxation  of  the  lens,  partial  or  total,  and  even  its  complete  e: 
trusion  from  the  globe  may  occur.  If  only  a  part,  of  the  suspe; 
sory  ligament  is  torn,  the  lens  will  flutter,  swinging  like  a  shutte 
on  its  binges.  It  may  be  thrown  backward  out  of  its  fossa  int 
the  Wtreous,  and  it  may  bo  thrust  forward  partially  or  wholl, 
through  the  pupil.  Its  displacement  mayor  may  not  be  attends 
with  laceration  of  the  iris,  while,  on  the  coutniry,  even  comple 
separation  of  the  iris  has  been  observed  without  disturbance  of  t 
lens.  Cataract  may  ensue  promptly,  generally  tartiily,  or  not  at  al 
See  chapter  which  tivats  of  the  lens.  Severe  blows  may  cause  fm 
ture  of  the  orbit  with  or  without  contusion  of  the  globe,  but  the  lesiocrr 
is  rarely  at  its  margin,  but  involves  its  sides,  especially  the  n 
and  the  parts  near  the  apex.  Tiie  optic  ner\e  may  suffer,  and  the 
will  be  extravasation  into  the  orbit,  but  consideration  of  these 
juries  will  be  reserved  to  the  chapter  on  the  orbit.  Laceration 
the  conjunctiva  sometimes  calls  for  a  suture.  A  scrat<-'h  of  I 
corncia  as  by  the  finger-nail  of  a  child  causes  exquisite  pain,  fi 
which  cocaine  freely  used  will  be  the  chief  remedy,  and  most  effi 
tive  if  mixed  with  vaselin;  to  this  add  hot  fomentations,  an 
closure  by  a  bandage  until  the  epithelium  is  restored.  Severe  co; 
tusion  maj'  cause  opacity,  or  even  laceration  of  the  cornea.  InjL — ■^— ^ 
ries  by  small  bits  of  stone  or  iron,  etc.,  are  the  frequent  cause  c^ — ^ 
suppurative  keratitis.  Spasmodic  contraction  of  the  pupil  whic-^=^ 
will  resist  strong  and  freqiient  instillations  of  atropine  is  sometime 
obsen*ed  after  a  blow  on  the  globe. 

It  is  needless  to  try  to  enumerate  the  nietho<ls  of  contusion 
the  globe,  and  the  kinds  of  missiles  which  produce  it..     Among  it 
frequent  causes  are  blows  by  sticks,  by  toy  arrows,  by  the  cor 
from  a  soda  or  champagne  bottle,  by  the  bead  of  a  bolt  or  rive 
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ick  off  by  a  hammer,  by  the  flst  or  by  the  thumb  in  the  at- 
[mpt  to  *'^o«;;fo  "  out  the  eye,  by  the  Iiom  of  a  cow,  etc. 

The  g:eneral  principles  of  treatiueiit  will  include  rest,  cold 
pons,  in  very  sensitive  persons  hot  lotions,  in  some  instances 
ri>pia  or  cocaine,  and  proyiiosLs  must  be  guarded  if  there  be  much 
it^oculai'  heiHorrlui-g'e. 

Tf^OKnrfa  of  the  globe  liave  different  effects  according  to  the 
pure  of  the  instrument,  their  position,  extent,  and  depth.     AVe 
i%  rehearse  wh;it  is  to  be  s;iid  ruspectin^^  wounds  not  comphcated 
the  presence  ot  a  foreiyrn  body. 

Ji.  cut  of  the  cornea  with  a  clean  instrument  heals  promptly 
erabanda«re;  with  a  nmg-h  or  infected  instrument  more  reac- 
and  probably  su]>puniliott  will  follow.  If  the  iris  prolapse  it 
.y  sometimes  bo  replaced  and  held  in  position  by  frequent  use  of 
trine.  Usually  it  must  be  excised  and  pains  taken  to  prevent 
esion  to  the  cornea.  Successful  abscision  may  be  feasible  a 
k  or  even  ten  days  after  the  injury.  Seize  the  iris  by  opening" 
forceps  alons:  the  leng1:h  of  the  wound  and  include  the  overlying 
dation  of  lymph,  or  first  pull  off  the  new  tissue  and  fully  expose 
e  homia;  draw  j;?ently  and  loosen  its  attachments  and  when  cut- 
ig'  it, lay  the  flat  of  the  cur\'e<I  scissors  close  upon  the  cornea.  If 
Cision  is  not  complete,  t!io  foi'ceps  may  bo  can'ied  within  the 
tund  to  search  for  adheri-nt  iris.  If  from  long- continuance  the 
adation  has  been  orgranized,  an  iridectomy  may  be  done  on  one  side 
"both  sides  of  the  prolapse  by  a  small  lance  knife.  Or  the  synechia 
%y  be  divided  by  a  (Iraefe's  knife,  which  shall  transfix  the  iris  as 
inakes  a  peripheral  corneal  cut.  In  some  instances  Wecker's 
rceps-scissors  introduced  from  the  side  opposite  the  prolapse  will 
sride  both  the  iris  and  even  dense  bands  of  fibrous  tissue  which 
B.y  have  formed.  The  dan^tfers  consequent  \}]}CiTi  prolapsus  iridis 
crease  with  its  extent,  and  with  its  nearness  to  the  ciliary  region, 
raumattc  prolapse  is  more  dangerous  than  anterior  synechia  re- 
nting fTOm  inflammation  and  perforation. 

A  wound  through  the  limbus  and  extending  into  the  ciliary 
Igrion  demands  abscision  of  all  the  tissue  which  presents.  If  it  be 
vry  extensive  and  the  wound  gape,  the  edges  of  the  sclera  may  be 
kited  by  (ine  sutures,  even  though  there  bo  prolapse  of  vitreous. 
be  needle  must  be  curved  and  very  sharp,  and  with  one  at  each 
of  the  thread  it  may  be  carried  from  within  outward  and  he  less 
^ble  to  cause  increased  loss  of  vitivous.  Sutures  are  not  always 
quired  for  wounds  of  the  sclera.  If  a  flap  is  forme<l  it  may  heal 
bll  under  a  pressuiv  bandage.  The  eye  must,  be  carefully  washed 
jith  antiseptic  Huid,  all  clots  and  foreign  substance  removed  and 
cotton  pad  be  kept  moist  with  sol.  corrosive  sublimate.  Use 
opine  in   \%  solution.      Disturb   the  eye  as  little  as  ijossiblo. 
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There  will  be  more  or  less  intra-ocular  hemorrhage,  wlikb  »a 
absorb   slowly   fi-oin   the  vitreous,  much   more   rapidly  \tm\ 
atjupous.     Prolapsed  vitreous  must  be  excised  :  it  invites  isia 

Wounds  in  the  ciliarj'  n*^on  are  of  course  more  serious  in  UuJr^ 
possibilities  than  if  elsewhere.  But  I  do  not  concur  in  a  [r  - 
opinion  that  in  such  cases  no  attempt  should  be  niude  l< 
eye  lest  sympathetic  ophthalmia  att-:ick  the  other.  On  thr) 
trary,  with  aseptic  wounds  and  notably  if  iiuule  by  pitTt-sot ) 
I  have  many  times  saved  u.seful  vision  in  the  damaged  eye.  On 
may  wait  to  obser\'e  the  kitid  of  reaction  set  up  and  whdhtrlnl* 
ing  takes  place  kindl}'.    Moreover  the  trustworthiness ol  thepotiaik 
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and  his  accessibility  to  grood  siirj^ical  help  in  case  of  trouble  wiU 
determine,  in  many  cases,  the  course  adopt-ed. 

PenetratinpT  wounds  involving  the  crystaUino,  cause  cat 
and  pt'rhaps  Iuxati<)n  tif  thi^  lens.  Reaction  will  often  be  sens 
and  in  proportion  to  the  derive  and  I'apidity  of  the  swelliup  of  ih 
lens  substance.  There  may  be  plus  tension  and  the  iris  1m»  piiiJn^] 
toward  the  cormra.  A  wound  by  a  pin  often  causes  prave  inflau 
mation  (probably  ])Hcaus(i  of  septic  taint).  Besides  atropia. 
centesis,  with  partial  evacuation  of  the  lens,  and  often  in  comt»m;i- 
tion  with  iridectomy,  will  be  promptly  resorteil  to  if  the  ayniptom* 
are  urgent.  (See  remarks  upon  traumatic  cataract.)  St^e  Fig"!**- 
in  which  a  razor  cut  throuf*^h  eye  and  cheek  caused  opacity  of  Uj^ 
surface  of  the  lens  which  did  not  extend  deeper  for  many  iuonth& 
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rtensivo  lacerations  of  the  gflobe  with  copious  loss  of  vitreous*. 
lai  hemorrhapre.  and  collapse  of  the  eye,  will  usually  l>e  best 
IwJ  by  piHnupt  enuoleatiou.  If  any  attempt  be  made  to  save* 
rgan,  not  its  function,  a  long-continued  treatment  must  be  ex- 
d.  Tlie  object  to  be  g-ained  will  be  to  aA'oid  mutilation  and  to 
e  a  bctt-cr  nidus  for  an  artificial  eye,  but  the  risks  of  syinpa- 
!  inflammation  are  not  to  be  forgotten.  The  civil  status  and 
►ation  of  the  patient  hare  au  important  bearing  on  the  course 
pursued. 

''ounda  complicated  with  the  presence  of  foreign  bodies  come 
In  order. 

'hen  upon  the  cornea,  their  removal  since  the  introduction  of 
ne  has  become  very  simple.  A  lance-poinUul  nwuHe,  cur\'ed  on. 
at,  one  intended  for  displacement  of  cataract  (Scarpa),  is  often 
t  than  the  usual  spud;  it  will  better  dig  out  the  soft  portions 
lited  steel  (sparks)  which  workmen  often  receive  from  a  grind- 
.  A  larger  body  ma\'  bo  taken  olT  with  fine  forceps,  and  a  better 
Is  gaiiied  if  their  teeth  stand  forward.  A  few  fibres  of  cotton 
a  match,  or  a  stiff  hair  used  as  a  loop,  ^ill  sometimes  sweep 
small  particle. 

le  under  surface  of  the  upper  litl  is  a  favorite  place  of  lodgment 
>ecks  and  cinders;  eversion  brings  them  to  view,  or  they  may 
off  by  pulling  the  lid  from  the  cornea.  Foreign  bodies  en- 
ed  in  the  ocular  conjunctiva  cannot  always  be  picked  off.  and 
nay  have  to  snip  out  a 
of    the    membrane  with  a,- 

» Powder  burns  when 
«  attended  with  more 
Ift'tMction,  and  the  black 
:Ics  will  to  a  certain  de- 
spontaneously  come  out, 
jch  as  are  lml>€dded  must 
ktiently  picked  out  with  a 
s,  and  they  often  lie  so  deep  as  not  to  be  perfectly  removable 
the  sclera  or  conjunctiva.  The  material  is  soft  and  pasty, 
ents  which  happen  when  blasting  rock,  are  naturally  more 
18  than  simple  powder  burns,  of  which  boys  are  the  most  fre- 
victims. 

all  these  manceuvres  a  condensing  lens  to  illiiminnte  the  eye 
lost  indispensable.  It  may  be  carried  upon  the  index  linger 
,  lifts  the  upper  lid  and  pushes  it  into  the  orbit  (sec  Fig.  211). 
urgeon  stands  behind,  and  supports  the  patient's  head  against 
■dy,  his  left  hand  controls  both  eyelids  by  the  index  and  ring 
8  and  the  middle  finger  can  steady  the  globe. 
faign  bodies  within  the  eye  present  a  serious  com-pUcation. 


Fio.  211. 
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A  sliver  of  iron,  a  pipce  of  percussion  cap,  a  splint<^r  of  wood,  or 
tituruH  frotii  a  clifstiiut  burr,  may  IraiisUx  the  cornea  anil  require 
delicate  use  of  fine  forceps,  or  possibly  necessitate  an  opening-  at  tbe 
margin  of  the  anterior  chamber,  to  extricate  them.  The  quralioo 
of  wliat  to  do,  will  be  decidwl  by  the  size  and  nature  of  the  ford},'h 
body,  by  its  position,  and  the  mischief  it  has  inflicted.  We  must 
first  find  out,  if  possiide,  whether  it  has  entered  the  globe,  nA 
whether  it  is  lod^'od  within  it.  MinuU*  fra^ment-s  of  metal,  clii|)s 
from  a  hammer,  will  sometimes  leave  very  faint  trace  of  entraDCc, 
especially  in  the  sclera  or  at  the  limbus.  We  must  look  for  a  scar 
on  the  cornea,  or  wound  in  the  ins,  or  opacity  of  the  lens.  The 
ophthalmoscope  as  well  as  the  condensing"  lens  will  be  rwiuired. 
The  visual  Held  must  be  tested  for  limitation  or  scotoma.  Tlie 
pupil  must  be  dilated  and  the  interior  inspected  carefully  in  Iwth 
oblique  and  axial  dii*eetions.  The  object  may  be  in  the  ant«n(ir 
chamber  and  if  loose  may  drop  to  the  bottom  quite  out  of  sifbt 
It  may  then  be  brought  mto  view  by  pushing  a  little  water  to  tla 
edge  of  the  cornea  by  the  lower  lid.  In  the  lens  it  will  sooneror  later 
cause  opacity,  perhaps  swelling.  Avoiding  the  lens  it  may  reiualD 
at  its  place  of  entrance,  it  may  cross  and  stick  on  the  opposite  sidf 
of  the  globe,  it  may  be  thence  reflected  and  fall  to  the  bottom  of 
the  fundus,  it  ma^'  be  suspen<ied  in  the  vitreous, it  may  lodge  in  the 
optic  nerve.  Bird  shot  may  lodgo  within,  or  go  entireW  thrwigt 
the  globe;  it  is fre<iuently  impossible  to  decide  which  has  bappeotid 
With  other  sinull  missiles  complete  trausltxion  is  the  exception. 

When  the  nature  of  the  accident  and  the  size  of  the  wound  in- 
dicate that  the  foreign  body  has  considerable  size,  exploration  wiUl 
a  probe  may  be  cautiously  ivsorted  to.  The  instniment  must  b« 
perfectly  aseptic.  It  is  of  little  use  to  entx^r  much  beyond  Ihtfl 
wound,  unless  a  largo  fragment  is  likely  to  be  met.  Then  the  pos-™ 
flibility  of  extr.icting  it  without  sacrillcing  the  globe  may  justify 
some  boldness.  A  small  strabismus  hook  is  useful  for  cxamlni 
the  vicinity  of  the  wound  of  entrance.  Such  exjiloration  must 
employed  only  when  the  foreign  body  is  rather  large. 

Profjnosis  is  always  serious,  the  injury  is  frequently  fatal  to  t 
eye^  and  in  many  cases  the  opposite  eye  is  liable  to  .sympathe 
inflammation.    The  eye  may  recover  fi*om  the  immediate  effects 
the  traumatism,  and  perhaps  retain  a  degree  of  sight.    Foraperi' 
it  will  be  tranquil,  but  at  length  slow  and  subtle  processes  of 
flammationare  setup.   Tliis  Is  especially  probable  when  the  foreign 
body  is  lodged  in  the  ciliary  region.     It  may  not  have  had  this  si 
atlon  from  the  outset,  but  have  stuck  upon  some  other  part  of  t 
interior  surface,  and  in  time  been  loosened  and  dropped  to  the  bot- 
tom of  the  eye  and  set  up  irritation  (Berlin).    The  eventualities 
bible  after  cycUtis  have  already  been  referred  to. 
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remarks  apply  to  cases  where  the  foriMffn  body  pene- 
^liiad   tho   Icus.      If  it  is  aiTested   lu  tlie  lens  or  in  the 

I,  prognosis  is  more  favorable,  because  it  is  more  accessible  to 
oval.  In  i?eucral  it  is  to  be  statotl  that  tiie  residence  of  a  for- 
hody  in  tlic  ey«  imperils  its  safety  sooner  or  later,  and  may 
idan^iM*  the  other  one.    Exct^ptional  cases  occur,  of  which  I  have 

■a  several,  in  whicli  a  small  forei^  body  has  kept  its  position 
itbout  dama^^e  to  the  eye  for  a  vary  long  time.  For  example,  in 
le  iris  a  bit  of  iron  has  to  my  knowledgre  remained  innocuous  for 
neteen  years.  I  have  seen  one  suspended  in  the  middle  of  the 
treous  and  another  imbedded  on  the  temporal  side  of  the  fiindus, 
number  of  times  I  have  seen  them  adhering  to  the  bottom  of  the 
e,  by  the  ophthalmoscope.  There  are  many  cases  of  immunity 
coi*ded,  but  they  are  greatly  in  the  niiiiorit>%  and  because  rare 
te  put  on  recoi-d.  The  size,  the  situation,  tho  nature  of  the  foreign 
►dy,  and  the  amount  of  harm  inflicted  give  us  the  elements  of 
wgTiosis.  If  reaction  be  notably  in  excess  of  what  the  size  of  a 
juud  would  justify,  that  is  to  be  taken  as  evidence  in  favor  of  tho 
itrancc  of  a  foreign  body.  The  septic  character  of  the  foreign 
»dy  is  a  most  important  circumstance  and  often  determines  the 
mrse  of  events. 

Treatment. — The  indication  is  to  remove  the  foreign  body. 
»xnetimes  this  is  not  possible,  sometimes  it  is  not  immediately 
Ivisablp,  A  ver>'^  small  particle  may  lie  near  tho  rini  or  in  some 
ber  part  of  the  lens,  anil  one  may  wait  for  reaction  to  subside 

'ore  attempting  an  operation.    If,  however,  its  presence  provokes 

is  likely  to  provoke  severe  reaction,  it  must  be  removed.  The 
ns  of  removal  are  forceps,  a  very  small  curette  formed  into  a 

k  (Knapp)  and  for  bits  of  iron,  the  electro-magnet.  In  a  very  large 
jnilM^r  of  instHMces  we  have  to  deal  with  iron,  and  the  electro- 
agnet  has  become  of  great  importance.  The  larger  the  tips  the 
ore  powerful  will  they  be.  If,  however,  the  bit  of  iron  is  caught 
the  tissue,  it  will  not  yield  to  the  magnet  unless  near  it  or  in  actual 
intact.  For  this  ivason.  one  may  fail  in  spite  of  a  correct  pro- 
eding  and  notwithstanding  the  magnet  has  plenty  of  force.  It 
IS  been  sliown  that  a  gn-at  excess  of  power  is  necessary.  The 
St  etlective  employment  of  this  method  was  by  MacKeown,  of 
flfast,  ill  1874.     I  have  employed  the  appumtus  of  Bradford  aud 

Hirschberg,  and  because  the  tijw  belonging  to  the  latter  are 
rger,  I  prefer  it.'    It  is  not  easy  to  determine  where  the  foreign 


*  Dr.  Onietiin^  einployetl  a  elu«ter  of  pennanently  ina^etii^il  Hteel  rods, 
e  N.  T.  Mf<iieal  Keeonl.  May  Ist.  1S30.  I>r.  Bradforvl  publiwherl  in  the 
»0toii  Medical  imd  ^urwical  .loiimiil.  Mart'li  'Mi4.  IKSI.  the  use  of  the  electro- 
et.     Hirschberjr  had  an  instniTnent  made  for  this  purpose  in  1877.     SeO 

«r  Elentru-MaKiiet  in  der  AuKPiilieilkiindf,"  p.  9,  Berlin,  lUtiii. 
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body  is  located.  The  attempt  to  localize  it  by  a  ma^clic  miedie, 
(Poolcy)  has  not  bceu  satisfactory.  Before  introducing'  the  instru 
mcnt  one  must  feel  satisfled  Umt  tlio  foreign  body  is  iron  or  8t«l 
As  a  rule  wJien  the  accident  happens  while  chipping  stoue,the  p«>- 
etrating-  missile  will  be  a  piece  of  the  hammer  or  chisel  and  not  of  the 
stone.  If  the  worind  be  lar^e,  say  more  than  two  iiilUimetrejt  long, 
and  recent,  one  may  enter  thrcu^fh  it,  perhaps  enlarging  it.  and  t^ 
fcrably  in  a  way  to  make  a  small  flap.  There  is  no  objection  tofx- 
ploration  by  a  probe,  and  the  best  is  a  very  small  stnibisiiius  hm^ 
but  it  must  nut  go  deeply.  A  free  apertuit)  is  requisite  to  prevent 
the  foreign  body  being  stripped  oti  the  tip  as  it  comes  out.  If  the 
wound  has  healed,  one  may  choose  to  enter  at  a  spot  diametriculljr 
across  the  cornea  from  the  point  of  penetration;  small  fntvi, 
bodies  driven  with  force  often  hit  the  opposite  side  of  the  globe  am 
either  stick  there  or  rebound  t*  the  bottom  of  the  eye.  One  nn 
take  into  account  the  probable  direction  of  its  flight,  itsvclod' 
and  its  size,  the  position  of  the  eye  relative  to  its  starting  point anc3i. 
all  the  circumstances  which  may  aid  in  localizing  the  place  of  lodgB| 
mcnt  of  the  missile.  ( 

If  in  tlie  anterior  chamber,  or  on  the  iris,  removal  by  a  wouD' 
at  the  limbiis  is  nsu:Uly  easy.     An  iridectomy  will  not  alwaj-s 
necessary.    If  in  the  lens,  one  must  remove  both  the  lens  and  t 
bit  of  iron.    A  lance  knife  may  l)e  made  magnetic  by  contact  wit 
the  point  of  the  electro-magnet  and  be  made  doubly  eirective.   Tl»e 
fK'uceeding  may  be  simply  that  which  is  ordinarily  resorted  to  foT* 
Unear  extraction,  or  if  the  fon'ign  body  do  not  appear,  the  ni:ipi' 
point  may  be  introduced.    Here  caution  must  be  used  because 
of  vitreous  is  prone  to  occur  and  thereby'  seriously  diminish  tl 
chances  of  preservation  of  sight.     If  the  reaction  caused  by  thi'i 
jury  compels  the  siwc-ily  removal  of  the  lens,  it  is  not  always  v 
to  attempt  at  the  same  time  to  secure  the  foreign  body.    One  duv 
await  developments  and  be  governed  by  the  subse<iuent  symptoni*^ 
The  eye  may  b43Come  quiet,  or  if  it  continue  irritable  or  at  a  liit«^ 
period  irritation  arise,  an  attempt  may  be  made  with  the  magnet, 
and  in  the  event  of  failure  to  capture  the  offender,  enucleation  may 
follow. 

It  is  when  a  hit  of  iron  has  entered  the  vitreous  that  we  reali'^ 
the  magnet's  great  advantage.    Salvation  of  sight  may  not  be  fi 
quent,  but  p.reser^•ation  of  the  globe  can  be  oft/cn  secured,    & 
antisepsis  must  b<»  observed;  the  eyeball,  the  magnet  (joints  ai 
the  hands  well  washed  with  corrosive  sublimate  solution.    It  is  ad' 
visablo  to  give  un  anaesthetic.    If  a  fresh  wound  is  to  be  madt!,i' 
should  be  placed  in  the  interval  between  the  recti  muscles  mendioi 
ally  and  behind  the  ciliary  region;  usually  it  will  beattheinfero-tcni' 
poral  side.     It  may  be  about  eight  millimetres  long.     The  knife  mi 
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fcratc  the  viti'eous  deeply  ami  must  l)e  aimetl  to  hit  the  foroi^ 
.  The  .substance  of  tlie  normal  vitreous  is  an  obstacle  to  the 
ament  of  the  bit  of  iivn,  and,  on  the  other  hand,  it  may  have 
more  or  less  liquclktl  by  clots  or  inflammatory  ellusiou.  Put 
;e  magnet,  and  when  it  is  near  tlie  roi\:igTi  body,  press  the  but- 
fvhich  lets  on  the  current  and  hold  it  in  position  for  a  few 
rids.  The  attractive  power  is  strong-est  at  the  moment  when 
current  be;?iDS  to  flow.  Very  carefully  withdraw,  and  as 
tip  is  flat  turn  it  transver-st'ly  to  the  wound  and  the  iron 
ptured  will  come  out  on  its  pouit.  Sometimes  a  click  is  felt 
be  iron  jumps  to  the  magrnet.  If  the  first  elTort  fail,  try 
DjVarj'inff  the  direction.  In  desperate  cases,  the  magnet  point 
be  moved  about  within  the  eye  searchmg-  for  its  prey.  It  is 
rising:  how  little  reaction  is  caused  by  pretty  free  mantpuvres, 
ided  the  rules  of  antisepsis  are  rigidly  enforced.  Naturally 
Vee  churning"  of  the  vitreous  dania**t«  or  destroys  the  chances 
ision,  and  if  si^rht  is  to  be  lioped  for,  the  inaju7iet  must  be 
lied  with  ^reat  delicacy,  be  nicely  balanced  m  the  hand,  and 
in  and  out  on  a  direct  course.  Failure  to  get  the  iron  necessi- 
i  enucleation. 

niAn  came  under  my  care  who  three  months  before  had  received  a  bit  of 
in  tlie  i?h>l>t».  and  the  eye  had  recovered.  A  second  fnmrnient  iM'iietrated 
Line  eye.  nrul  I  propo^eil  to  remove  Itotli  with  the  magnet,  /mil  nperated 
the  understandiiiK  that  if  two  bits  of  iron  were  obtained  the  eyeball 
d  be  Ki>ared:  if  only  one  or  none  should  Ih;  gotUtn,  enucleation  shuald 
I.  ThJB  course  was  taken  because  the  eye  was  certain  to  be  Bighiless.  and 
mely  prone  to  cause  KyiniMitlietic  Inflauiiiiatlou.  Ctne  ^riiall  particle  waa 
fht  out  and  diligent  Ushin^j  failed  to  get  the  other,  and  the  eye  wa* 
i  out.  Otdy  aftt-r  a  \ox\^  twarch  woe  the  »econd  fragment  fonnd  Htickin^ 
e  optic  papilla.  It  wait  covered  by  exudation,  and  i^o  well  coneenh^l  that 
was  strong  reason  for  belief  that  this  waj*  the  first  piece  which  had  en- 
the  eye.  and  a  three  months'  re^^ideiice  in  the  head  of  the  ojftie  nerve 
kot  given  rise  to  any  Kymptoiue  in  either  eye.  The  piece  was  found  hy 
:  the  magnet  as  a  searcher  as  the  half  of  the  globe  floated  in  water,  and 
attracted  to  the  magnet. 

IThen  success  has  followed  the  operation,  the  eye  will  be  band- 
nnd  kept  quiet  for  several  days  before  renewing  the  dre.ssmgs, 
to  four  weeks  may  suffice  for  healing.  It  cannot  always  be 
rted  that  the  eye  will  aft  (!irwar4l  Inr  free  from  risk  of  trouble,  on 
;ontrarj%  we  may  be  compelled  to  remove  it  in  some  instances; 
such  disappointments  are  exceptional.  Tlio  g-lobe  may  not  in 
ases  pres<'rA'e  its  proper  form,  but  shrink  throujsrh  chronic 
[nniatiun. especially  if  a  p;itient  exposes  himself  too  soon.  Yet 
le  whole  wc  aiv  enabled  by  the  magnet  to  i"cscue  some  eyo- 
,  possessing-  more  or  less  vision  and  they  arc  alwaj's  preferable 
srfeits.    We  likewise  diminish  the  number  of  cases  of  the 
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deplorable  disease,  ftympathctic  ophthalmia.     Hlrswhbcrg  (Gr 
^rc/iie.',  XXXVI-.a,  p.  37,  1890)  sums  up  UH»  cases,  of  which  Gi  we 
vitreous  oiMralions,    In  24  the  inaguct  was  used  simply  fori 
ploration.     Of  the  reiuaining  41,  7  gained   pennanent  sight  \ 
variuus  defe'rees,  G  pri'served  the  forui  of  the  jrlobc,  28  had»*Diicl( 
tioii  tor  various  reasons,  ettlier  ix^cause  of  the  great  si/-eu(l 
piece  or  suppuration  or  failure  to  extract.    The  24  cases  of  eKplur 
tion  resu)te<l  thus:  in  <i  perfect  sij^ht,  in  4  some  ai^bt.  In  5  pr 
vation  of  the  jsriobe,  in  0  oijucleation.     Prof.   H.    shows  no  uod 
disposition  to  .avoid  enucleation  when  it  is  indicated,  wbUe  hegiT 
the  patient  the  benefit  of  a  chance.    Out.  of  the  65  vitreousc4 
37  had  enucleation  =  57;!^.     His  example  is   worthy  of  imiuitinp. 
See  cases  by  St.  John,  Trans.  Am.  Ophth.Soc,,  1891,  p.  70.    Cot-i! 
a  paper  by  Necjse '  founded  upon  cases  taken  from  Homer's 
and  upon  others  recorded   In  literature.     Referring  to  Ww 
the  magnet  iu  the  deep  part  of  the  eye  he  says  (1.  c,  p.  :i6i; 
the  154  cases  known  to  literature,  a  more  or  less  satisfaclorjr  visail 
power  was  obtained  in  47-48  cases  =  30J*;  while  in  16  other  casak 
or  lOJ  ;f,  almost  normal  acuteness  was  attained.     The  form  of  tli* 
globe,  without  sight,  was  preserved  in  27  cases,  17i  jt.    Wholltfr 
the  cosmetic  results  thus  obtained  were  satisfactory  or  not  isijuft- 
tionable,  but  this  seems  to  have  been  the  case  with  twelve  of  ll»  | 
patients.     Four  other  crises  were  not  followed  up,  and  It  ts  not 
known  whetlier  enucleation  was  necessary  at  a  later  period.    Inl| 
cases  subsequent  enucleation  was  inevitable  =  lof  ;f.    Finally, 
B4  cases  =  :i7«   the   magnet   did   not  captui-e  the   foreign  body." 
Hildebrand  {Archiv  fiir  Avgenheil,  Bd.  XXIIl.,  Heft  3,  i.lSJH)J 
reports  66  magnet  opemtions— 15  times  for  bit_s  of  iron  in  lens  an 
anterior  parts  of  eye;  Til  times  in  parts  behind  the  lens.    All 
15  cases  except  one  did  well.     Of  the  Til  vitreous  cases,  iu  I.tl 
attempt  failed.    Of  the  t38  cases  iu  which  the  foreign  IkmIv  was  i 
tracted,  in  Ifi  good  or  useful  vision  was  permanently  secured:  m 
the  form  of  the  eye  was  pi*eservcd;  in  7  the  globe  shrank;  la; 
enucleation   became  necessary;  in  6  the  ultimate  result  was 
known  (1  case  not  accounted  for).    Hildebrand  gathered  lowtiifp] 
S28  cases  of  magnet  operations,  including  his  own,  of  whtch  M'  le-  [ 
volvcd  the  anterior  part  of  the  eye,  and  248  the  deep  part   Of  tt* ' 
80  cases  67  i-esulted  wi-ll.    Of  the  248  vitreous  cases,  in  74  tlH-il- 
tempt  failed.     In  174  the  iron  wa.s  extracted  and  with  foUuwrnsi^ 
suits:  in  62  useful  sight  secured;  in  29  the  form  of  eye  preserrri; 
in  23  phthisis  bulbi  followed;  iu  26  enucleation  became noceiarT 
(34  ca.ses  not  accounted  for). 

The  condition  of  the  eye  when  wounded  by  shot  is  somi'wli*^ 
pccuHar,  Bullet  wounds  call  for  no  special  remark,  but  wound*  ^T 
fine  shot  show  very  little  mark,  yet  their  elToct  is  disastrous.    Tl 
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orten  perforate  the  globe  complfltely.    They  do  not  admit  of  ex- 
traction and  to  probe  for  them  is  inadmissible.     Frequently  reac- 
tion is  not  serious,  and  no  treatment  but  ordinary  care  and  man- 
a^ment  is  n^iviircd.    If  panophtliahnitia  take  place,  enucleation 
urill  most  promptly  arrest  it.    A  shot  may  jsrlance  over  the  outer 
sorface  of  the  g-lobe  and  yet  destroy  si^rht.    Tlie  question  of  enucle- 
ation or  other  operation,  viz.,  optico-ciliary  neurotomy,  is  not  always 
Keasy  to  decide.    Such  proceedingrs  ai-e  by  no  means  always  impera- 
tive, yet  a  wise  prudence  must  preponderate  when  opinion  is  evenly 
balanced.     The  uncertainties  of  thes<!  rases  are  well  illustiatiMl  by  an 
instance  repoi-tt'd  by  Dr.  WUliams,  of  Cincinnati,  where  only  one 
wound  was  to  be  discovered,  while  after  i-emoval,  three  shots  were 
found.    Very  fine  shot  may  leave  absolut-ely  no  trace  of  their  en- 
trance. 
■      In  dealing  with  cases  of  foreisrn  bodies  in  the  eye,  the  most  saga- 
cious surgeons  will  sometimes  be  in  doubt  as  to  the  course  to  be 
^adopted.     Sometimes  it  is  difficult  to  convince  a  patient  that  a  for- 
Bign  lK)dy  has  really  gained  entrance.     Among  tlie  valuable  symp- 
oms  are  reduction  of  tension,  dimness  of  sight,  a  scotoma,  or  limi- 
ition  of  the  field.    There  may  bo  seen  blood  in  the  vitreous,  or  it 
aay  yield  no  reflex,  or  hemorrhage  may  bo  detected  upon  the 
Btina.    Except  when  the  globe  is  badly  lacerated,  unmediato  enu- 
cleation is  seldom  done.    If  the  olTending  body  cannot  be  extracted 
and  nniction  bo  st^vere,  the  patient  vdU  usually  be  glad  to  bo  rid  of 
his  pain  an<l  his  eye  promptly;  but  if,  as  happens  generally,  the 
ensuing  symptoms  ai*e  moderate,  the  case  may  be  kept  under  ob- 
servation.    When  this  course  is  pursued,  the  patient  must  be  noti- 
fied that  he  lives  in  a  state  of  perpetual  peril  and  nmch  will  depend 
Upon  liis  care  of  himself  and  watchfulness  of  symptoms,  and  his 
accessihility  to  eompetont  advicf.     Not  a  little  consideration  is  to  be 
^ven  to  the  intelligence,  occupation,  age,  sex,  and  social  surround- 
ing, habits  of  life  and  residence  of  the  patient.    If  a  foreign  body 
is  in  an  eye,  and  at  any  period  a  degree  of  inflamiiuLtlon  spring  up, 
or,  if  theiv  be  marketl  teiuleini-ss  ovi-r  th»?  ciliary  or  on  any  part  of 
the  globe,  enucleation  must  not  be  delayed.     My  own  iuchnations 
are  conservative;  yet,  so  subtle  are  the  infiammatory  pi-ocesses  in 
the  damaged  eye.  and  often  so  little  noticed  are  the  early  signs  of 
Bympalhetic  trouble  in  the  fellow-eye,  that  the  period  of  curability 
lay  glide  away  before  a  patient  seeks  advice,  and,  therefore,  my 
decision  has  often  been  cast  for  enucleation,  when  there  seemed  ht- 
fcle  urgency  for  doing  it.     But  one  of  the  greatest  triumphs  of  the 
culist  is  when  he  discriminates  correctly  the  dangere  of  an  injured 
eye  and  by  skilful  treatment  and  wise  forbearance  preserves  to 
|the  patient  his  pivcious  possession  of  sight  or  eyeball. 

Buma  aifoct,  of  course,  primarily  only  the  surface  of  the  eye, 
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and  the  eyelids,  and  it  is  not  necessary  to  repeat  what  has  already 
been  said  (see  page  378).    The  secondary  results  to  the  eyebaU  arev 
as  has  been  said,  adhesions,  and  sometimes  int^^rtial  Inflammation, 
atrophy,  and  rarely  the  need  of  removal  because  of  danger  to  the 
other  eye.    Besides  the  ordinary  caustics  and  burning  methods, 
I  have  seen  two  cases  in  which  fulminate  of  silver  and  fulminate  ot 
mercury  respectively  destroyed  the  eye.    The  peculiarity  of  these 
cases  was  in  the  remarkable  amount  of  opaque,  brawny,  coagulated 
effusion  which  covorod  the  eye  and   infiltrated   its  tissues.    One 
patient  was  a  manufacturer  of  fireworks,  the  cither  prepared  ttie 
«xplosive  compound  for  rifle  cartridg^es.     The  possibility  of  ^m- 
pathetic  inflammation,  it  must  be  remembered,  is  not  excluded  in 
cases  of  bums,  especially  by  caustics  such  as  lime. 


CHAPTEE    XIY. 


SIMPATHETIG  OPHTUALMIA. 


The  condition  thus  designated  presents  itself  under  two  distinct 
jms,  of  which  one  is  called  sympcifhetic  irritatinn  and  the  other 
t/fnjjathetic  infiatnvmtion.  The  term  sympathetic  excludes  the 
g*ency  of  external  contagion.  It  is  a  disease  principally  of  the 
itcmal  structures  of  the  eye.  Sympathetic  irritaHim  is  clinically 
l&eurosis,  sympathetic  inflammation  chiefly  allects  some  part  of 
nc  uveal  tract,  and  has  been  desi^ated,  according-  to  its  seventy, 
B  tdt-eitis  serosa  and  uveitis  maligna  (Bi-ailcy).  But  the  optic 
Pi"\-e  and  retina  are  also  involved,  both  primarily  and  secondarily, 
fa'le  the  \-itreoihs,  tlje  cornea,  both  on  its  po.sterior  surface,  and  in 
'^'«>nced  cases,  its  substanee,  arc  alTccted,  and  the  lens  may  Anally 
*2oine  opaque.  So  complex  are  the  pathological  conditions,  that 
^-Ocunitc  and  complete  description  need  not  now  he  att^mipted. 
®  disease  is  of  the  gravest  importance,  becaust?  in  its  moi*e  serious 
*^^as  it  leads  to  blindness,  and  the  prevention  of  this  disaster  is 
5^"  To  be  obtained  hy  early  surprical  interference. 
^'^*lie  causj|s  of  sympathetic  ophthalmia  are  both  traumatic  and 
**>-"t:aneoiis.  An  imperfect  enumeration  is  as  follows:  traction  of 
•  i*is  by  an  ectatic  corneal  cicatrix  (partial  or  total  staphyloma); 
^*i»,pse  of  iris  at  the  corneal  margin  (cystoid  cicatrix);  sunken  or 
^l<ered  scars  entangling  the  ciliai-y  body;  rupture  of  the  globe; 
^**ations  such  as  exfcrtiction  of  cataract  when  complicated  by 
^**-nglcment  of  the  iris,  or  capsule,  or  succeeded  by  irido-choroidi- 
^>  *  iridodesis;  sclerotomy;  wounds  of  the  lens;  calcified  lenses; 
^Utions  of  the  lens,  whether  by  accident  or  intentional  as  by  tlie 
-^Unation  of  cataract;  foreign  bodies;  choroidal  tumora;  cysti- 
^t*ci;  ossiflcation  of  the  choroid;  burns  of  the  cornea;  tattooing  of 
■♦ie  cornea  (Panas);  the  iriitation  of  an  artificial  eye;  puckered 
cicatrix  of  the  orbital  tissues  following  enucleation.  *'  Evisceration 


'  Sec  Webflter,  "Sympathetic  tnflam.  following  Operations  for  Cntaraet)" 
Crania.  Am.  Ophth.  Hoc,  18W,  p.  19.     Beoker,  UniveraltaU  Augeukliuik  zu 

Jf..i<lt*n>erg,  ItttW.  p.  5«. 
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of  the  Globe"  (Cross,  Trains.  Ophlh,  Sec.  United  Kingrdom.  l^^f^l 
149);  Scbiess-Geinuseus,  Jalii-esboricht,  Auj^cnheiianslali  in  lliw..^ 
1890.  p.  48. 

Lesions  of  the  iris  and  ciliary  body,  and  the  presence  of  tjrvtgnl 
budtes  constitute  the  majority  of  causes.  In  luau^'  cases  of  eiiuo- 
element  of  the  iris  or  ciliary  body,  and  sometimes  whentoragB] 
bodies  lodge  witbin  the  tye,  no  sympathetic  effects  ensue.  We 
not  know  what  is  the  producing  factor  in  the  one  case,  Dor 
reason  of  quiescence  in  the  other.  An  elaborate  clinical  sumiour 
of  the  condition  of  110  eyes  which  had  caused  sympathetic  oph- 
thalmia is  given  by  Alt.'  In  such  eyes  we  find  almost  evor>*  tiswp 
the  seat  of  degeneration,  iu  diiferent  intensities  and  under  diverse 
combinations,  beginning  with  the  cornea  and  going  to  the  miai 
and  optic  nerve;  it  is  impossible  to  designate  all  the  patholopiai 
conditions  which  occasion  sympathetic  trouble. 

Sympathetic  ophthalmia  is  a  rarw  disease.  Ohleman  reportt 
that  out  of  55C  severe  injuries  in  Schweigger's  clinic  only  4  caaesrf 
this  kind  occurred.  It  is  a  most  signillcant  fact  that  it  tscxtr>' 
rare  to  find  the  disease  unless  there  has  been  a  perfoi-atiun  lI  :_: 
exciting  eye.  I  have  seen  it  follow  a  bum  by  caustic  lime  within 
onM  week,  but  such  a  rare  occurrence  is  most  exceptional. 

The  period  of  latency  before  the  outbreak  of  S3'mpatheticopii''S 
thalmia  is  commonly  between  three  and  six  weeks;  exc«pltoiiaIly  it 
may  occur  within  two  weeks  or  less,  and  an  interval  of  many.vfira* 
twenty  or  thirty,  is  not  rare.  In  Alt's  table,  three  cases  occurred 
within  eight  days;  within  two  months,  36J  per  cent;  between  tro 
months  and  twelve  mouths,  15.5  percent;  between  one  year  ao4 
ten  years,  "Z'^i  ])ur  cent ;  butween  ten  years  and  twenty  yeai"s,  Vi  jht 
cent;  between  twenty  years  and  sixty  years,  13i  per  cent.  Wf 
find  the  same  causes  give  rise  to  either  the  neurotic  or  the  inflam- 
matory type,  and  the  nature  or  severity  of  the  injury  bears  no  espfr 
cial  relation  to  tliequaiity  or  severity  of  the  sympathetic  elTecl. 

As  a  general  fart  it  may  be  asserted  that  the  iriitative  Ij'pe 
may  continue  with  interruptions  for  many  months  or  years  with- 
out essential  change  of  character.  Development  of  the  irritative 
type  into  the  inflammatory  has  by  some  been  denied  (Dondors  and 
many  others),  but  to  this  is  opposed  the  statement  of  LawsoD,'  wlw 
speaks  of  eyes  with  sympathetic  irritation  drifting  into  synipathi'Ur 
inttammatlon;  of  Kossauder,"  who  quotes  several  cases,  and  of  vari- 
ous writers  (Maut.hner,  Critchett,  etc). 


1  Archives  of  Ophth.  and  Otolo^,  Koe.  8  and  4.  18761 
•Oph.  Hosp.  Riports.  x.,  p.  J,  1883. 
■  Annales  d'OcuIist.,  Lxxv..  8U1, 1U70. 
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A  ooTicluKi  v«  case  in  <]et.ailed  by  Dracoulidto,  A  nnales  cTOctUist.yJuly,  1802, 

41.    Twenty  years  u  foreign  lx>dy  bad  beeu  in  the  eye.    The  irritative 

Igruiptomii  in  Tour  weekw  pniwwti  into  irido-cyr-Iitis  and  papiUitifl.    A  bit  of 

on  in  an  osseouH  shell  var  eontaiiiixi  in  thu  globe,  and  the  Hynipatfaizing  eye 

icovered  two  months  Inter  un<)er  treatment. 

The  inflammatory  type  sometimes  presents  remissions  and  re- 
Itrences  in  the  so-called  serous  cases;  the  plastic  variety  may 
!^in  as  such  or  as  a  mild  serous  type  and  commonly  advances 
adiiy  to  destniction  nf  the  jjlobe.  To  this  rule  there  are  excep- 
nSfboth  with  and  without  treatment. 

But,  in  general,  the  prognosis  is  bad,  and  Magnus  *  declares  that 
proportion  to  the  frequency  of  injuries  among  vourig  subjects 
iz.,  those  under  fifteen  years)  the  number  who  are  made  blind  by 
mpathetic  ophthalmia  is  inordinartoly  great,  viz.,  4.5^.     Among 
hty-oight  patients  who  had   lost  one  eye  by  injury,  81. fi^  in- 
rrcd  blindness  of  the  second  eye  by  sympathetic  inflammation, 
ithin  one  year. 
The  symptoms  of  the  irritative  type  are  weariness  or  incapacity 
use;  photophobia  and  lachrymation,  consetiuent  reluctance  to 
the  eye.    Vision  Ls  often  normal  or  may  be  a  little  reduced. 
is  dimijushe<l   ran^  of  accommodation;  altliough   Keich^ 
rts  a  case  of  spasm  of  aeconimodation,  and  there  is  slight  re- 
liction of  the  field.    The  pupil  is  pix)nc  to  be  small,  the  media 
l\\  be  clear,  and  the  optic  ner\'e  is  often  faintly  congested  and 
fczy.    The  intensity  of  the  symptoms  varies  in  difl'erent  persons. 
B  has  been  said,  they  may  be  suspen<led  for  long  intervals,  but 
ley  will  recur  and  if  permitted  will  continue  for  months  or  years. 
The  originating  eye  is  generally,  but  not  invariably,  tender  under 
ressure,  especially  in  the  ciliury  region.     It  luis  bet-n  noted  Uiat  a 
ender  spot  in  tltis  eye  may  answer  in  position  to  a  similar  tender 
>ot  in  the  fellow-eye.    Tested  by  a  probe  or  the  tip  of  a  pencil  the 
Mn  excited  is  sometimes  intense. 

The  symptoms  of  sympathetic  inflammation  vary  according  to 
ke  severity  and  stage  of  the  disease. 

In  mild  c-ases  designated  as  iritis  serosa,  or  uveitis  serosa,  there 
ill  he  palccircum-<'orneal  injei-tion;  the  iris  a  little  discolored,  per- 
psonly  in  part,  the  pupil  normal  or  slightly  adherent  and  small, 
,e  sight  a  little  reduced.  There  will  Ije  dots  upon  the  posterior  sur- 
:e  of  the  cornea,  sometimes  few  and  again  abundant,  and  by  the 
bthalnioscope  one  or  two  pupillary  a<lhesions  may  be  seen  and 
,0  media  will  be  hazy.     The  optic  nerve  may  appear  rtxi  and  in- 


"■  Die  JuKend-niinilheit."  Wle«baden,  ISbO,  p.  107. 
'AnDolesd'OcullBtiqats  Ixxv.,  p.  14,  187tf. 
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distinct,  but  in  some  cases  papillitis  or  unqualified  ncuro-retinitis 
has  been  seen  (Willianis,  Pooley,  Aril,  SpauIUiu^,  and  by  llie 
writer).  The  symptoms  may  not  become  much  more  severe,  and 
I  have  seen  an  eye  thus  affected  completely  r*M^over  its  normal 
state  without  any  operation  upon  the  originating  eye.  A  similar 
experience  is  given  by  Mites  and  Frost.*  Such  experiences  are, 
however,  very  exceptional,  because  the  disease,  instead  of  retaining 
what  maj*  be  called  the  serous  type,  is  lial>le  to  take  on  the  plastic 
quality.  "  Serous  and  maliguaut  (plastic)  uveitis  are  closely  relatn) 
anatomically  as  well  as  clinically"  (Brailey).  The  affection  is  asu- 
ally  painless  at  the  beginning.  From  an  anatomical  standpoint 
the  sympathizing  eye  may  be  said  to  be  affected  by  simple  iritis, 
irldo-cyclitls,  irido-choixtiditis,  neuro-retinitis.  etc.  But  more  im- 
portant is  the  discrimination  of  the  quality  of  the  inflammHt<iry 
action,  whether  serous  or  plastic,  so  far  as  the  uvea  is  conccmi'd, 
while  the  retina  and  optic  nerve  will  receive  special  consideration. 

Eiiually  stealthy  in  its  onset  is  the  plastic  form  of  the  disease. 
TheiT  will  at  the  outset  be  little  hyperoemia,  but  dots,  soon  becom- 1 
ing  numerous,  appeal*  on  the  corneal  endothelium,  the  iris  will  t« 
discolored,  pupillary  adhesion  will  occur  and  soon  involve  the  whole 
circle,  while  inilltration  of  the  iris,  turbidity  of  the  aqueous  humor,* 
perhaps  hypopyum,  i-ecession  of  the  periphery  of  the  iris,  followed" 
by  shallowness  of  the  anterior  chamber  as  the  iris  and  lens  become 
firmly  agglutinated  and  press  forwanl,  show  that  the  plastic  in-J 
filtration  mcluUes  both  the  iris  and  the  ciliary  body  j  later,  spots  ofj 
atrophy  of  the  iris  tissue  will  often  appear.    The  process  may 
more  or  less  active,  and  the  subjective  s^-niptoms  of  pain  and  lachrj'-] 
mation,  loss  of  sight,  etc.,  will  corresi>ond.     The  ultimat'C  change 
will  involve  the  choroid  and  vitreous,  the  retina  and  optic  ne 
as  well  as  the  lens.     Usually  a  stage  of  increased  tension,  a  secon-" 
dary  glaucoma,  arrives,  and  the  anterior  chamber  may  be  annulled, 
and  the  globe  be  both  hard  anil  painful  to  the  touch.    In  some  inA 
stances  the  cornea  becomes  hazy  and  vascular.     There  may 
ciliiry  staphylomata.     The  vitriious  becomes  fluid.     With  the 
cession  of  glaucomatous  symptoms  the  globe  at  a  late  stage 
comes  soft  and  perhaps  phthisical.     Sometimes  the  lesions  remaii 
chiefly  confined  to  the  anterior  segment  of  the  globe.     After  acut 
symptoms  have  long  been  stayed,  the  eye  will  often  retain  percey 
tion  of  liglit  with  occluded  pupil  and  opaque  len^.     The  tension 
generally  minus,  even  if  the  globe  be  enlarged,  while  it  may  also  be 
reduced  in  size.     After  the  lapse  of  years,  the  inter-palpebral  i>or 
tion  of  the  cornea  becomes  the  seat  of  a  band  of  opacity  aifectinj 
the  superficial  layei's,  which  has  been  already  refernMl  to.    At  Qrsti 
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ft  appears  in  small  thin  spots  or  specks,  whicli  enlarge  arid  coal- 
esce, and  RTovv  move  dense  without  any  sign  of  irritation,  unless 
calcareouH  dejrasit  becomes  considerable  <see  pa«t?  410,  C). 

Much  interest  has  been  excited  by  cases  of  sympathetic  neuro- 
retinitis  without  primary  implication  of  the  iris  and  ihoroid  (see 
paper  by  Spauldin^ ').  Cohn  '  gives  a  case  of  retino-choroiditis  thus 
produced  and  also  two  cases  of  amblyopia  without  ophthalmoscopic 

iion,  all  of  which  were  cured  by  enucleation.  The  ner\'e  lesion 
may  become  and  usually  will  bo  complicated  by  uveal  inflammation, 
but  there  can  be  no  doubt  that  in  some  instances  the  onset  of  the 
disease  is  from  this  direction,  and  we  must,  therefore,  resort  for 
diagnosis  to  the  ophthalmoscope.  Alt '  especially  called  attention  to 
this  circimistance.  while  Ijcber,  Snellen,  Deutschmann  and  others 
have  insisted  that  here  we  are  to  look  for  the  usual  channel  by 
which  the  dist-ase  is  transmitted. 

Amon;*  the  niore  uncommon  ofTects  of  sympathetic  trouble  are 
conjimctivitis  (Webster*)  which  I  also  have  mot,  and  likewise  kera^ 
litis,  only  relieved  by  removal  of  the  excitinj^  eye.    Nettleship  I'e- 

rts  two  cases  of  whitening  of  some  of  the  cilia. 
The  Unions  of  the  ortg'inatin^  eye  need  not  be  severe,  although 

a  rule  it  is  tender  to  the  touch,  and  may  or  may  not  be  sightless. 

nophthalmilis  does  not  preclude  the  possibility  of  sympathetic 

ects.  Herpes  zost-er  ophthalmicus,  which  destroyed  one  eye  by 
ido-choroiditis,  has  iK'en  the  remote  cause  of  the  loss  of  the  other 
(Noytjs).*  The  cases  which  after  the  lapse  of  a  long"  inter\'al 
Awaken  the  disease  are  commonly  those  of  osteoid  degeneration,  or 
ml  foreign  bodies  in  the  eye.  Shrunken  and  painful  gloltes,  that  is, 
stumps  which  cause  irritation,  are  always  sources  of  darigf^r.  But 
a  shrunken  globe  which  is  only  painful  upon  deep  pressure,  need 
Dot  be  regarded  with  anxiety  when  no  symptoms  arc  present. 

The  pathological  conditions  of  the  sympathizing  eye  have  not 

ten  been  examiniHi,  while  literatuiv  tixMus  with  recitals  of  the 
lesions  of  the  exciting  eye.  Brailey  has  seen  a  few  cases  of  the 
former,  while  as  to  the  latter  no  advantage  will  be  gained  by  re- 
hearsing the  particular.s,  which   pntetically  cover  almost  everj* 

thological  condition  that  inflammation  can  produce,    Tlie  oppor- 

nities  for  examining  the  sympathizing  eye  are  necessarily  rare, 
lut  the  lesions  are  similar  to  those  of  the  exciting  eye. 


»Tmn».  Am.  Ophth.  8oc..  18Si.  p.  4SC. 

•  "  SchusflVerletzanpen  dtw  Aujres, '  Krlungcii,  1872.  pp.  30,  28.  211 

•Arch,  of  Oph.  atid  Otol.,  vol.  v.,  p.  395,  1876,  and  in  Auicr.  Jonr.  of  Oph. 

-J.,  Nofl.  1,  3,  4. 

♦Trans.  Am.  Oph.  8oc.,  1880,  p.  22.  » Traiu.  Am.  Oph.  Soo. 
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DI8SASES  OF  THE  EYE. 


The  mode  of  transmission  of  the  sympathetic  effect  has 
and  is  now  g-i-eatly  discu.ssod.     Clinical  observation  and  physiolog- 
ical facts  support  the  bcliuf  that  the  ciliary  nerx^es  and  also  the 
optic  nerves  can  produce  the  result.    Mackenzie,'  1640,  assumed  Hie 
optic  nerve  to  be  the  path  of  transfer.    H.  MuUer,'  after  examiuitif; 
eyes  enucleated  by  Qraefc  in  which  ho  found  inflamniatorj*  cban^s 
scattered  at  intervals  alon^  the  ciliary  nerves,  pronounced  in  favor 
of  theu'  influeucL'.     His  great  ability  as  a  pathologist  caused  th« 
acceptance  of  this  view,  althoug-h  he  did  not  deny  the  possihle 
agency  of  the  optic  nerve.    Goldzieher'  gives  a  careful  exaraina- 
tion  of  a  case  in  which  the  ciliary  ner\'cs  were  deeply  implicated, 
and   illustrates  it  by  plat-es.     He  also  refers  to  e-xpen mental  re- 
searches in  nervous  pathoJog^j*  by  Niedekc,  who  produced  lesioDfiJD 
the  ischiatic  nerves  very  similar  in  their  internipted  localization 
to  those  seen  in  the  ciliary  nerves,  and,  in  addition,  the  opposite 
ischiatic  nerve  was  sympathetically  affected;  a  parallel  to  the  pa- 
thology of  eye  disease  which  has  not  been  extensively'  recognized. 
Brailey  says  that  he  sometimes  found  the  ciliary  ner\es  normal 
and  sometimes  diseased.     His  examinations,  as  he  remarks,  weru 
made  chietly  in  the  lung  ciliary  nerves,  and  were,  therefore,  incom- 
plete.    Mici'oscopic   examinations    by  Alt  and    experimental  r^ 
searches  by  Leber  and  Deutschmann  have  within  late  yeai"»  ar^ed 
in  favor  of  the  optic  nerve.     The  last-named  especially  has  fttr 
tempted  to  show  that  cocci  are  the  Immediate  carriers  of  the  path- 
illogical  process,  and  that  they  travel  along"  the  lymph  spaces  ot  j 
the  nerve  sheath.    He  proposes  to  name  the  disease  Opkthalmial 
Migratoria.    He  has  succeeriod  in  producing  sympathetic  neuro-l 
retinitis  in   rabbits   by  septic  inoculations.      With  difficulty  and| 
amid   many  failures,  Gilford,  Alt,  and  others  have  likewise  suo 
cewled,  and  in  a  few  instances  irido-clioroiditis  has  been  added 
the    neuro-retinal    lesions.      It   is  true   that   some   good    cxperH 
mentei*s  have  failed  to  caust^  sympathetic  ophthalmia  in  rabbits  by 
any  kind  of  injury,  excepting  by  the  injection  of  septic  materia 
(Donders,  Alt,  Randolph),  but  this  does  not  prove  what  may 
may  not  be  possible  in  the  human  subject.     Alt*  publishes  a  ca 
In  which  he  confidently  expected  to  iind  bacteria  in  the  optic  sheat 
and  stat<^s  with  much  candor  and  regret  that  none  could  be 
Knies"  case  of  iritis  serosa  (spontaneous)  in  which  lymphoid 
were  traced  along  the  nerve  slieaths  of  both  eyes  as  far  as 

'  "Treatise  on  Disen^rs  of  the  Eye."  London,  1840,  p.  582. 
•Arch,  of  Ophthal.  (Graefej,  vot  iv.,  1.  pp.  3)l3-3»8,  IMt). 
■Muiiut^blUtter  fOr  Au^eiiheU.,  sv.,  405,  IH77. 

•Auier.  Journ.  of  Ophib.,  vol.  iv..  No.  2,  p.  SO.    Various  huportant 
■IderationR  are  set  forth,  both  for  and  nf;:ain&t  the  genu  theory. 
"•  Bericbt Ophth.  Versaminel.,"  Hfldelljenc,  187n,  p.  50. 
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cfaiasTD,  may  be  accepted  as  proof  that  stich  mieration  may  occur 
trom  one  eye  to  the  other,  no!  withstaiidifi^'  he  omitted  to  exanibie 
the  chiasm  and  cannot  explain  how  the  #;erins  find  their  way  in  the 
cranial  cavity  down  the  sheath  of  the  opposite  nerve.    The  sta- 
phyloccocus  i)yo^('nt's  aureus  and  albus  have  been  found  in  the 
sympathizing  eye  of  rahbits  whoso  other  eye  had  been  inoculated 
(Deutschmann).    In  3  rabbits  out  of  25,  GilTord,  injeetintf  bacilli  of 
anthrax  into  one  eye,  found  that  they  made  the  passage  throng'h 
the  lymph  spaces  of  the  optic  nerve  and  slieatli  by  way  of  the  era- 
Dial  cavity  to  the  second  eye,  before  the  animals  perished  by  gen- 
eral infection.    The  reinaintn;^'-  *J2  were  thus  destroyed  before  trans- 
fer by  the  optic  nerves  took  place.    See  discussion  m  the  Trans,  of 
bhe  Oph.  StK".  of  United  Kingdom,  Vol.  V.,  p.  71,  1885,  and  Report 
Df  Committee,  ibidem,  Vol.  VI.,  p.  170, 188)).     Experiments  by  Riin- 
dolph  J  oppose  the  theory  of  germ  propag'ation  by  the  sheath  of  the 
Dptic  nerve.     It  is  safe  to  believe  that  botli  the  optic  and  ciliarj' 
nerves  can  produce  the  le.sion,  ami  the  agency  of  g-crnis  in  propa- 
pitian  is  highly  probable,  although  not  demonstrated  to  be  the 
Bxclusive  modus  operoitdi.    The  outbreak  of  the  di»?a.so   ten   to 
twenty  years  after  the  primary  eye  was  lost,  and  when  a  calcareous 
ens,  or  osteoid  degeneration,  or  a  fomign  body  is  the  immediate  ex- 
siting  cause,  cannot  easily  be  accounted  foi-  on  the  germ  theory. 
BBccker  gives  an  autopsy  where  no  continuity  of  pi*opagation  could 
ha  found  along  the  chiasm  from  one  optic  nerve  to  the  other,  and 
ftiis  view  was  in  favor  of  the  agency  of  the  vascular  system. 

It  luuBt  be  admitted  that  belief  in  the  bacterlolo^cul  origin  of  tnie  sym- 
pAtbetic  ophlbiihiiia  is  ^uiDinff  i^ruund.  We  naturidly  hesitate  to  place  full 
niliaut^f  upuii  uxperiuieuial  data  mauti^  the  lowi-r animals.  A  cane  i>y  8f!hie8s- 
Gemui»euK.  in  his  reports  for  iaw>nnd  IHOi,  Augeuheilaiistalt  iu  Uas*^!.  hati 
AluK^t  the  value  of  an  iutentional  oxperiuient(sef  p.  47,  141K),  niul  p.  40,  IHltl). 
An  injured  eye  in  n  woman,  a-t.  S5.  underwent  snppurativy  iriilo^'horofditis, 
ftnd  extMitoration  was  done.  Patient  ■wtm  ill»cliargeil  practically  well  after 
eleven  day«.  About  twelve  weeks  later  was  i-eaiimitted  because  of  tdJKbt 
syiiiimthetic  trouble  in  thu  other  eye.  This  yielded  to  hot  foment-utioni), 
Rtropino  and  merettrialtt,  luid  notwithstajidiug  on  attack  of  Iiif1uen7.a  wuit 
dischartTCd  ogaiti  after  twenty-eigbt  days.  In  twowpoksmorea  second  attack 
ocnurretl,  and  this  too  Bubttided  within  live  days  under  niuiJIar  treatment. 
Again,  as  reported  in  1891,  an  attack  recurred  and  she  wa«  readmitted  AprU 
iBth,  with  severe  symptoms— onlema of  lids,  exudation  in  pupil,  etc.  V  =  ,jj. 
The  eaiie  grew  worse  despite  vigt>rout»  treatment,  anil  in  .Vugufit,  V  —  j^^. 
The  Btniupof  theoriKinatinp  eye  was  then  removed  wilhont  producing  tn-ne- 
ftcial  efTeetK.  and  this  i>roeee<linp  had  not  Jieen  sooner  em pli»ywl  because 
'here  wao  no  irritability  or  sign  of  mischief  in  its  heliavior.  When  this 
itnmp  wiu  examined  plentiful  colonies  of  staphylococcus  pyogenes  albas 
Imd  citreouii  were  develope<l  from  it«  fluid  contentR. 


J  Archives  of  Ophthalmology,  June,  1888.  p.  188,  and  ibidrm,  July.  1802. 


VISSASBS  OF  THS  BTB. 

This  case  provwi  the  inefflmcy  of  evisceration  to  protwt  f mm  vympal^ctttt 
opbtbaliuio,  aud  tlie  extremu  probability  of  ttie  cocci  bein^  theMtireagcati. 
in  tlie  proccMH. 

Diacussion  Is  still  active,  and  opponents  of  tbe  (cerin  tbeor>' are  yrtun- 
oonvineod:  see  Riuulolpb,  Archivt-n  uf  Ophth»Umnlfnjy.  July.  18«i  p.  8*1.  who 
WBA  wholly  uimbleto  Oudany  ^pmisinanexciUnf^eye.  Ohleuuuin  ftiiotalM 
to  flnii  Kerni*  in  tbirty  eyeH  remuvwl  iu(exriti*n>  of  sympnthctii*  inflaiDnutloD 
In  Scbwfiyjfcr's  clinic :  but  cither  obt<erverH  have.    .S»»  not«,  p  Ml. 


Treatment.  —  Noiwithstatiding'    occusioual    recovery    wilboul 
treatment,  we  are  never  authorized  to  trust  to  this  oxpccfatlon. 
It  is  cbiininri    that   iKilU:itivc   means  will   sometimes  suhdut*  thy 
provoking-  irrilatioii  and  etrect  relief  in  the  second  eye.    It  is  dan- 
gerous to  put  faith  in  such  measures,  provided  the  case  is  rrally 
of  the  kind  now  bein^  diseusst'd.    Tlie  i*emoval   of  thi-  i-jiust-  is 
the  only  ctlective  treatment,  and    that  means  enucleation  of  iha 
exciting  eye.    The  opei-atioii  is  by  far  n'lore  satisfactory  in  the  irri- 
tative forms,  and  there  rarely  does  it  fail.     When  the  inflammatory 
condit.ion  is  once  begun,  an  earlj'opt'ratior  may  check  its  progn-ss, 
but  this  is  not  to  be  absolutely  counted  on,  even  if  done  on  the  vwy 
first  day  (Hii-scliber;?).     Enucleation  when  the  inflammatory  prf>- 
ccss  has  grained  decided  headway  has  little  control  ovor  it;  yet  it 
does  not  a^jn'avate  it,  as  claimed   by  Mauthncr.     Sometimes  it 
miti^tes  a  patient's  suITerings  and  cases  of  effectivo  rcUef  are 
recorde<l.    Whuu  tlie  sympathizing'  eye  is  tense  and  painful  (sec- 
ondary f^laucoma)  iridoolomy  may  alTonl  temporary  n'Iit'f,butmay 
not  check  the  disease.     The  opening'  is  soon  lllled  np  by  exudation* 
and  the  friable  iris  cannot  always  be  pulled  out  with  forcei»s.    Sucli 
Interference  is  usually  unadvisable.     Mr.  Luwson  has  had  (^wJ 
results  in  mitipatin^  pain  by  sclerotomy  (Ophth.  Hasp,  Rep.,  VdL 
X.,  8,  iaS2).    Duriiiju:  its  active  pi\)gTeas  the  patient  will  !>e  kept  in 
the  dark,  and  everything  done  to  etiable  him  to  resist  the  depress- 
ing intlu)!nce  of  conHneuumt.     Willi  eyes  properly  bandaged,  be 
may  take  exercise  if  pain  be  not  too  intense.    The  chief  local  treat- 
ment is  hot  fomentations,  from  four  to  eight  lioiirs  daily,  in  periods 
of  one  or  two  hours.     Atropiu  may  be  injurious  if  iiritatiug.    To 
relieve  pain,  which  is  sometimes  severe,  hypodermic  injections  of 
morphia,  the  instillation  of  sol.  nmr.  coc^iine,  -i^  to  lOtf.  several  tiiufs 
daily,  and  soolhintr  embrocations  to  tht^  foivhead  and  t*'mple  i»^^ 
suitabh^    Merciirials  arc  not  favored  by  all  practitioners,  but  I 
have  seen  at  least  one  marked  instance  of  arrest,  where  SJili^*atlltn 
was  induced  in  a  robust  man,  and  my  judgment  is  in  favor  of  thiir 
use  under  proper  limibitions  of  individual  condition.     Donvative 
tn^atment  by  injections  of  pilocarpine,  gr.  |  to  3  i.,  may  sometimes 
be  employed,  but  not  to  be  long  continued.     We  must  givt*  tonics, 
and  maintain  the  health  for  a  long  fight;  its  duration  will  be  from 
six  montlis  to  two  years. 
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The  issue  may  be  in  total  loss  of  light  perception,  with  atrophy 
i«rthe  bulb,  or  there  may  be  fair  pei-ccption  with  or  without  cata- 
pact.    In  the  one  case  we  may  niakt?  a  broad  ii-iilettoiiiy,  in  the 


case  of  cataract  its  extraction  will  often  require  transfixion  of  the 
jlens  by  the  knife  and  removal  wilh  iridectomy  by  such  means  as 
imay  be  suggested  at  the  time,  hoolv,  spoon,  curette,  etc.    Afterward 
an  iridectomy  may  he  needful.    (See  Fig.  213  from  Luwson*s  "  Inju- 
ries of  the  Eye,"  giving  an  oiwration  done  by  Mr.  Bowman.     A 
broad  lance  is  entered  above  and  when  the  point  is  below  the  pupil 
it  peneti-ates  the  iris  and  lens.    By 
.scissors  the  lateral  cuts  are  made 
and  lens  and  iris  drawn  out  by  for- 
ceps and  spoon.     The  proceeding  is 
much  less  easy  of  execution  than  its 
^  evident  fitness  would  imply.    A  very 
fluid  vitreous  may  utterly  defeat  the        ^^^^'S^'^ttHf  ^r^ 
attempt.    The  consolation   ri^mains         ^^T^'T^wO'JC^ 
jthat  eyes  in  these  despei*ate  condi-  ^^- 

'lions,  will  bear  a  wonderftil  amount  *^"'  '"* 

of  rough  handling  witliout  violent  reaction.    If  no  better,  they  are- 
'likely  not  to  be  worse.)    Mr.  George  Critchett  *  reported  favora- 
ble results  in  treating  cataract  by  repeated  discissions  without 
iridectomy.     In  no  case  is  it  wise  to  operate  until  all  signs  of  dis- 
turbance have  disappeared.    It  is  better  to  wait  six  n\onths  after 
the  eye  seems  to  be  well.     Absorption  may  fail  of  accomplishment. 
The  problem  of  treatment  becomes  much  more  embarrassing 
when  the  originating  eye  has  not  entirely  lost  siglit.    It  has  some- 
times turned  out  that  the  second  eye  became  totally  blind,  while 
the  first  has  become  available.     It,  therefore  follows,  that  removal 
of  an  injured  eye  which  still  retains  vision  will  not  be  practised^ 
i!except  as  a  pi^eventive  measure  before  its  fellow  has  been  attacked. 
On  the  other  hand,  if  the  outbreak  has  already  taken  place,  a  see- 
ing eye  will  be  consi'fx'cd  and  every  measure  tuken  to  improve  its 
^condition,  such  as  iridectomy  for  prolapsed  or  adherent  iris,  or 
sometimes,  the  removal  of  cataract.     Hirschl>erg  reports  sympa- 
thetic ophthalmia  after  extraction  of  cataract  whose  visiuil  result 
was  satisfactory;  the  second  eye  was  lost,  the  fli"st  continued  to 
have  sight. 

i'  The  judicious  iivatinent  of  injured  eyes  becomes,  therefore,  a 
'problem  of  gi-ave  resjmnsibility  and  demands  attention,  experience 
land  skilK  It  is  cruel  to  sacrifice  every  seriously  injured  eye  to  a 
'possible  danger,  but  with  scant  experience,  Jiiul  limit<?d  skill  it  is 
mafer  for  the  practitioner  whose  patient  cannot  avail  himself  of 

i better  advice,  to  practise  preventive  enucleation  and  insure  at  least 
one  good  eye. 


fi40 


msSA&£S  OF  TBS  EYE. 


It  remains  to  be  stated  that  enucleation  has  hot  always,  even  lu 
apparently  favorable  cases,  proved  efficient.  Dr.  H.  Derby  ^it- 
ported  a  case  in  whicli,  after  the  operation,  the  already  developed 
symptoms  in  the  fellow-eye  were  abated  on  the  second  day,  and 
recovery  ensued,  to  be  followed  by  repetition  of  the  same  kind  of 
inllamiitatioii  withm  two  months.  There  was  no  t-enderness  in  the 
orbit  of  the  operated  side,  but  the  excision  of  the  stump  of  the  optic 
nerve  and  the  surrounding^  tissue  was  followed  by  recoveiy.  This 
relief  proved  to  be  only  temporary  and  the  allected  eye  was  ulti- 
mately lost.  In  a  child  whose  second  eye  was  sufferin^r  from  the 
irritative,  not  inflammator}'  symptoms  which  enucleation  failed  to 
relieve,  I  performed  excision  of  tissues  iit  tlie  apex  of  the  orbit  with 
permanent  relief.  Mr.  Nettleship'  has  collected  fourteen  casfis  in 
which  sympathetic  inflammation  bc^^an  ut  a  considerable  iotenal, 
viz.,  from  five  to  forty-one  days,  after  enucleation  of  the  injured 
eye,  done  at  the  proper  time.  The  variability  in  results  is  most 
easily  explained  by  the  supposition  that  germs  have  or  have  not 
pass(?d  beyond  reach  of  surgery  in  siitflciont  numbers  to  cause 
dangerous  consequences.  The  comnnttee  which  reported  in  tlifl 
following  year  collected  thirty  cases  in  which  enucleation  failed  t* 
prevent  sympathy,  and  the  interval  between  the  operation  and  the 
outbreak  varied  from  two  days  to  two  months.  In  the  great 
majority  it  was  less  than  three  weeks  (Traus.  Opbth.  Soc.  United 
Kins.,  VI.,  ISit.  186C). 

Other  remedies  besides  enucleation  have  been  advocated.  Al- 
fred Graefe,  of  Halle,  in  18S4,  proposed  exenteration  of  the  glohc, 
because  some  cases  of  enucleation  have  been  followed  by  dealti. 
This  risk,  which  is  most  serious  during  acuto  panophthalmitis.  IB, 
nevertheless^  small — about  1  in  4,(KiO — and  may  be  left  out  of  ao» 
count,  white  the  proposed  sul>stitute  is  more  diilleutt  of  execution! 
and  unrcHabJe  as  recorded  failures  (Cross,  Schiess,  etc.)  have  provei 

A  proceeding  which  has  been  much  more  genei*ally  practised  ia' 
the  division  of  the  optic  alone  or  of  both  opl-ic  and  ciliary  nerves. 
This  retains  the  eye,  and  seems  to  protnise  protection.  Section 
the  ciliary  nerves  alone  by  incision  through  the  sclera  on  a  line 
parallel  to  and  at  some  distance  behind  the  border  of  the  cornea 
was  practised  by  Meyer  with  success  in  1S66,  in  three  cases  ol 
neurotic  sympathetic  trouble.  Pi-olapse  of  vitreous  ensued,  an 
rarely  has  this  proceeding  been  repeuLed. 

The  post<irular  division  of  both  ciliary  and  optic  nerves  and  th 
excision  of  portions  of  them  have  been  brgely  resorted  to.     A  do^ 
scription  of  the  method  will  be  given  below.    At  present  it  does 


i 
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^Trujiii.  Am^r.  Ophth.  Soe.,  1874,  p,  198. 

'Trans.  Ophth.  Stw.  of  the  CInited  Kingtlom,  vol.  v.,  p.  86,  188K. 
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[not  command  |?eneral  approval.     As  a  preventive  measure  before 
Bympalliotic  symptoms  have  declared  themselves  it  is  espoused  by 
chwei^ger  and  by  others,  wliiln  as  a  remedy  for  the  irritative 
sion  it  ranks  below  enucleation,  and  agralnst  the  inflammatory 
^pe  it  is  ».nti*ustworthy-     Leber  has  seen  a  casi*  of  sympathetic 
lamraation  take  place  after  neurectomy  (Deutschmann). 
j^Tho  proct^edin^  is  sury:ically  more  liilRcidt  and  is  followed  by 
»ter  reaction  than  excision.    There  is  liability  to  severe  hemop- 
ige,  and  recovery  may  require  several  weeks.     If  done  by  seissors 
erted  behind  the  globe  without  completely  dislocating  the  iat- 
|ter»  there  may  be  but  little  reaction.    It  is  found,  however,  that  tho 
Br\*e^s  will  reunite,  as  prnvwl  by  the  restoration  of  sensibility  in 
lie  cornea,  and  the  form  of  the  g-lobe  is  not  always  preserved,  be- 
luse  of  grradual  atrophy  and  softening*.    Moreover,  when  done  to 
bontrol  existing  ncuritic  irritation,  the  relief  which  has  been  in  somo 
stances  ^ainc<l  has  proved  to  be  teniporarj-,  and  extirpation  be- 
irae  necessary.    It  is  not  denied  that  it  has  sometimes  perma- 
ently  controlled  neuralgic  symptoms,  and  that,  inasmuch  as  tha 
bycball  is  retained,  this  proceeding?  may  be  accepted  when  extiri>a- 
lion  would  be  refused.    It  will,  therefore,  be  resorted  to  under  spe- 
cial conditions,  but  it  is  to  be  regarded  as  proNisional  rather  than 
iecisive,  and  shrinking:  of  the  eyeball  is  to  be  anticiiKited.    It  will 
[»ft«n  be  needful  to  wear  an  artillcial  eye  to  conceal  deformity,  and 
>nietinu'.s  the  openition  makes  the  wearing  of  a  shell  less  Uable  to 
luse  iri'itation  upon  a  stump. 
Mention  should  bo  made  of  a  suggestion  by  Abadie,  who  has 
practised  injection  of  one  or  two  drops  of  sol.  corrosive  snbliin.,  1  to 
or  I  to  1,000,  beneath  tin.-  conjunctiva  of  the  originating  eye  with 
Wow  of  arresting  the  disease  and  its  propagation.     He  reports 
three   successful   cases  in  which  both  eyes  were  saved  [Annates 
wOculiHtique,  Mai-s-Avril,  ISDO,  p.  183),     He  also  relates  a  case  in 
"which  the  originating  eye  and  subsequently  the  orbital  tissues  liad 
«>  been  removed   without  good  elfect;   and  as  the  eye  secondarily 
■hfTected  wa«  in  a  desperate  state,  another  practitioner  had   tho 
Hk>1dness  to  inject  beneath  its  conjunctiva  a  syringe  halt-full  of  a 
^■olution  1  to  UK).     A  violent  reaction  ensued;  for  a  tune  the  sympa- 
Hthotic  diseaso  was  abated,  hut  blindness  ultimately  followed.    With 
^the  solutions  employed  by  Abadie  reaction    may  be  sharp.     His 
suggestion  is  in  the  hne  of  the  present  theory  of  pathogenesis,  and 
it  is  fair  to  bo  considered,  inasmuch  as  it  applies  to  cases  where 
sympathetic  inflammation  has  already  broken  out  in  the  good  eye. 
For  further  discussion  see  "Wccker,  Annates  d'Ocuh'sh'que,  June, 
tl892.  and  "  Traitemeiit  de  rOphthalmio  Symp.,  etc..'M8*)l.     Also 
[liohmer.  Ann.  d'Oculist..  Avril,  ISM.*,  and  F.  Boe, "  de  rOphthalmie 
tSymp./'  Congi*es  d'Ophthalmologie,  March,  1801,  who  oppose  nerve 
bioD.     Interuat.  Med.  Congress,  sectmn  Uphthal.,  Berliii,  1890. 
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Opxico-Ctuart  Neurectomy. 

The  operation  may  be  done  n-ithout  dividing"  any  of  the  mn 
cles,  as  follows:  Incise  the  conjunctiva  at  tho  spaco  b**twivjj 
rectus  iiiternus  and  the  i*ectus  superior  with  a  pair  of  blunt  iMunt 
scissors  curved  on  the  fiat,  and  clear  a  way  to  the  \icmity  of  th 
optic  uei've.  In  doin^  this  rotate  the  hall  downward  and  oiilt 
to  the  extreuiest  degree  by  fixation  forceps.  Along"  the  1  r 
made,  carry  u  small  strabismus-hook,  catch  the  oplic  n 
pull  forward.  Over  the  hook  insert  the  scissors,  and,  prossinir  the 
points  firmly  to  the  apex  of  the  orbit,  sever  the  nerve.  Tlicn  ' 
tho  hook  drag  out  the  optic  nerve,  seize  it  with  forcvps,  and  puj 
the  globe  around  until  it  shall  be  completely  reversed.  It  slips  lik 
a  button  through  the  hole  in  the  conjunctiva,  and  present*  its | 
terior  scleral  surface  to  view.  With  t-uothed  forceps  and 
pick  and  cut  away  every  shred  of  nerve-fibre  and  tissue  \vhich  ca 
be  seen,  and  cut  off  the  optic  nerve  close  t<>  the  eye.  A  piece  i 
millimetres  long  may  easily  be  excised.  By  the  forceps  tbcntiinij 
the  hall  around  and  restoi-e  it  to  its  place.  The  conjunctival  wouiri| 
must  be  closed  by  sutures. 

It  is  easier  to  perform  the  operation  after  cutting  the  inser 
of  the  rectus  externus  or  interniis  muscle,  and  then,  using  the  hookl 
to  catch  the  nerve,  do  what  has  already  been   described.    Tlw ' 
severed  muscle  must  be  stitchtHi  to  its  insertion,  where  a  small  piWf 
of  the  tendon  has  been  left  for  this  purpose.     A  more  extensivpo- 
posure  is  thus  made  of  the  back  of  the  globe,  and  with  ^^.it^rciT- 
tainty  the  ciliary  nerves  can  all  be  secured.    Some  stiW^iftmus  a 
liable  to  ensue,  and  bleeding  is  apt  to  be  copious.     In  whatevernf 
done,  we  are  liable  in  some  cases  to  meet  free  hemon*hage  mllitf 
■operation.    It  can  cause  great  protru.sion  of  the  ^lobe.    NoUiin^ 
but  pressui*e  is  available  to  restrain  it,  and  a  very  tivm  baotl.i^ 
may  have  to  be  kept  on  for  twelve  or  twenty-four  hours.    In  ^ 
event  reaction  may  be  severe. 

The  ctfectual  severance  of  all  the  ciliary  nerves  is  b-  *  '   "  ^  *^' 
resulting  a  nivsthesia  of  thecomca.    This,  however,  som.  *• 

even  iji  thorough  operations,  because  of  their  irregular  disinbuwn 
and  escape  from  the  scissors.  It  has  also  been  shown  that  they 
are  capable  of  regeneration  (Krause).  It  is  not  infrequent  f<^ 
■softening  and  even  marked  shrinking  of  the  globe  to  take  pll 
and  I  have  seen  this  coupled  with  great  fendemcss  on  pr 
which  prevented  the  tolerance  of  an  artificial  eye.  Consequt'DS 
the  uses  of  this  operation  are  more  limited  than  was 
Enucleation  may  in  the  end  be  required,  while  Leber  report*  ow 
•case  where  sympathetic  inQammation  of  the  fellow  occurred  dcspW 
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sharp  hook  and  held  up  while  the  musclce  are  di\idcd  and  thi-  (jti« 
stops  attended  to.     If  the  sharp  liook  be  not  employed.  iLcopftv 
tion  will  be  quite  troublesome,  and  with  atrophied  glob^-s  I«a1ir4n 
more  difficult  than  when  the  oyo  has  its  proper  size.    For  iia  vnz 
a  state  of  suppuration,  or  in  case  the  g-loixi  has  been  badly  tonilif 
a  wound,  its  enucleation  is  a  matter  of  dilllculty.    With  pano^i^. 
tlialtiiitis  tlie  tissues  are  matted  toji:ether,  ai*e  ^'eatly  swollen  ul 
vascular,  the  dissection  is  laborious  and  the  bleeding  sovftre.  Tin  ] 
rule  is  to  keep  close  to  the  sclera  and  make  small  clipswitkttal 
scissors.    A  goml  assistant  is  very  important,  who  knov 
sponge  away  blood  skilfully— to  reduce,  as  much  as  PCs- 
operator's  embarrassments.    Reaction  is  always  considerable,  ^r  j 
a  badly  l;Lcera(<e<l  g'lobo  the  dissection  is  te<lious,  and  in  all  c&Mtj 
where  the  eye  has  been  opened,  the  loss  of  its  llrmness  cause's  IiTUi-| 
ble  to  the  operator. 

Because  of  the  greater  reaction  followin;;?  excision  durii-  ;  uj 
ophthalmitis,  and  because  some  fatal  cases  have  occurred,  it  :i'i:.li 
their  number  is  relatively  very  small,  it  has  for  years  IxvD  11171 
practice  in  suppurations  of  the  eye  to  open  it  freely  and  nipeoiitl 
the  contents,  leavin^^  the  sclera  to  shrink.     This  kind  of  evisceralioB  f 
is  really  nothing"  muiv  than  complete  emptying- of  an  absffss,ypt 
it  docs  not  afford  perfect  relief  nor  arrest  the  inflammaton'p(& ' 
cess  in  the  orbit.    On  the  contrary,  the  chcmosis  and  oon^cstnit 
remain  for  days  and  pain  may  be  severe*    Sometimes,  r 
another  incision  through  the  back  of  the  sclera  will  be  in^^.^  ... 
freer  escape  of  fluids. 

Exenteration  of  the  e^-e,  as  removal  of  its  contents  is  call«l,ta8 
within  a  few  yeaj-s  been  commended  by  Alfred  Graefi*  aud  If 
Bun^e,  as  a  substitute  in  all  cases  for  enucleation,  and  tbey  do  U  j 
by  excising  the  cornea  at  the  limbus  and  removing  the  whole  un» 
and  inclosed  vitreous  by  a  small  spatula.  They  claim  that  eiiuclif' 
ation  is  too  drastic,  and  neurotomy  too  conser\-ative, 

Bunge  in  his  monogTa[)h, "  Ueber  Kxenteration  des  Au^s,"  Hall«i  1 
1887,  n^-ports  upon  :.'IK)  e^ises  of  all  kinds,  excluding  tumors,  andtl* 
time  of  healing  varied  from  three  to  thirty  days,  and  averafCrtl  (-"n 
days.    Among  these,  weiv  two  where  s.^Tupathetic  trouble  had  t"  ina  I 
in  the  other  eye,  and  by  this  operation,  combintHl  with  vipupwj 
treatment,  the  disease  was  cured.     Many  cases  wen*  recent  injurwj 
or  acntK»  suppurations;   in  them  there  is  an  inducement  toaJo 
such  a  proceeding,  yet  as  a  substitute  for  the  simpler  and  imi 
reliahle  methoil  of  enucleation  this  oi>eration  has  not  yet  justil 
itself. 

The  case  of  Schiess  {vide  i^vpra)  where  sympathetic  iitf' 
mation  followetl  evisceration  is  to  be  noted.     Tli.  iv 

by  Cross  (see  p.    5:rJ)  had  been  treated  in   the    ' 
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fules  and  an  artiflcial  vitreous  inserted.    It  is  not  certain 

lig-ht  of  the  casu  rcportt'd  by  Sthiess   whether  the  glass 

couid    be   rejin*rded  as   the  cause  of  the  sympathetic   ir- 

lon;  the  failure  to  get  rid  of  all   the  jererms  seeming"  to  be 

Ijh  to  make  the  consecutive  trouble.      Schurjk  among  thirty- 

kses  of  exenteration  had  two  deaths  (Becker*  1.  c^  p-  ^7). 

Something  more  seems  proper  in  reg:ai'd  to  the  danger  to  life 

enucleation.    Besides  the  articles  of  Alfred  Graefe  and  Bunge, 

Benson,  Ophthalmic  Review,  Vol.  III.,  |).  293,  1884,  we  have 

srs  by  Deulsohmann,   1885;  Nettleship,  1886;   XyOench,  1887; 

Irews,  1888;  Becker,  Universitfits-Klinik,  Heidelberg,  1888,  who 

r»  put  togcthor  all  the  cases   which  boar  upon   the   question. 

5i*e  have  been  thirty-six  to  forty  deaths  made  known;  almost 

f  t>y  meningitis,  a  few  by  general  infection.     Meningitis  without 

A  result  has  been  several  times  recoi'ded.    Becker,  1.  c,  enu- 

itcs  four.     About  one-half  the  fatal  cases  ensued  after  cnuclca- 

>Ti  during  acute  suppurative  panophthalmitis.     Almost  tlie  same 

'oportion  took  placo  when  no  acute  inflammation  could  be  found 

the  orbit,  and  there  was  no  suppuration  of  the  eye.     The  mode 

*t  propagation  to  the  brain  is  not  clearly  made  out  and  evidently 

'tcura  in  various  ways.    That  an  infectious  process  is  verj"   fro- 

^uent,  is  certain. 

In  estimating  the  relative  importance  of  the  danger  of  meningi- 
tis or  other  serious  risk  to  life  after  cnuclcntiou,  we  must  not  forget 
liow  groat  is  the  number  of  such  operations.  Becker  gathered 
from  Arlt  and  otln^r  clmics  in  Vienna  and  from  his  own  clinic  in 
Heidelberg  (1.  c.)  more  than  one  thousand  enucleations  without 
a  fata!  result.  D'Oench,  from  Dr.  Knapp's  clinic,  reported  five  hun- 
dred caws  to  which  afterward  soventy-i'ight  wi'r*^  added  (Andivws), 
and  of  these  thirty-two  were  suppurative,  and  among  them  lliere 
was  no  fatal  result.  Gunn  states  that  in  Moorflelds  Ophthalmic 
HoHpital  more  than  a  thousand  enucleations  had  been  done,  with 
but  a  single  death.  At  the  New  York  Eye  and  Ear  Infirmary 
there  has  been  no  death  from  this  cause,  when  no  additional  operas 
tion  in  the  orbit,  such  as  removal  of  tumors,  etc.,  had  been  done. 
The  number  of  enucleations  from  180S  to  1888  was  l,I(i4.  The  num- 
ber of  eviscerations  wa.s  seventeen.  Amnng  all  the  c:ises  it  is  noted 
that  acute  panophlhalinitis  existed  161  times,  vix..  in  14'i:;as  alivady 
stated,  there  has  never  been  a  fatal  case.  There  have  been  cases 
of  meningitis  and  some  with  fatal  issue  following  panophthalmitis 
when  no  enucleation  or  other  operation  was  done  (Webster/  Trans. 


•  Man.  af:ed  76.  had  luid  one  eye  removed  for  absolute  glauoora«,  n  year 
lat«r  exTrA<-tion  of  cataract,  followed  by  panophthalmitis  and  death  un 
tventleth  day. 
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Med.  8oc.  State  New  York,  p.  365, 1888).    Also  two  cases  by  Motaia 
(Becker,  1.  c). 

It  seems  fair  to  conclude  that  while  a  small  risk  to  li(e  is  in- 
curred by  enucleation  of  the  eye,  about  1  in  4,000,  the  supposed  in- 
crease of  risk  by  the  existence  of  suppurative  panophthalmitis  is 
not  so  far  justified  by  the  facts,  as  to  bar  its  performance  uniler 
these  conditions.  Neither,  when  proper  indications  arise,  need  w? 
on  this  account  hesitate  bo  do  the  operation.  It  is  true  that  in  all 
cases  free  drainage  must  be  provided;  if  the  subject  be  old  and 
feeble  and  the  reaction  severe,  partial  enucleation  to  cviicuateliw 
contents  of  the  eye,  and  when  necessary  subsequent  deep  iucisoiM 
throus:h  the  back  of  the  globe  into  the  orbit,  may  be  siibstilulod. 
Should  there  be  deep  and  st'vere  phlefi^monous  inflammation  of  ttie 
orbit,  besides  deep  incisions,  irrij^ation  with  corrosive  subhmate,  1 
to  500  or  1  to  2,000,  as  seems  needful,  and  fomentations  by  gauze  or 
absorbent  cotton  soaked  in  hot  sublimate  solution,!  to  3,000 or 
3,000,  must  be  practised.  Iodoform  in  powder  or  upon  pauze,  may 
be  forced  into  the  incisions,  and  suitable  constitutional  treatnieni, 
bromides,  loeclies,  mercurials,  siimulauts,  etc.,  employed.  It  seems 
that  severe  orbital  cellulitis,  purulent  infection,  is  more  apt  to  l)c 
aggravated  by  evisceration  than  by  enucleation.  Yet  I  would  call 
attention  to  the  vahie  of  deep  incisions  and  strong  antiseptics,  aod 
the  importance  in  some  cases  of  avoiding  serious  loss  of  blood. 

The  following  case,  which  has  recently  occuiTed  to  me,  is  tlift  1 
most  serious  one  which  I  have  met,  and  the  treatment  adopted] 
indicates  how  a  grave  danger  may  be  successfully  dealt  with- 

A  niiin,  ageil  5",  who  hnd  tbe  charia;©  of  a  nnnalboat  carryinj;  coal,  wMI 
struck  by  a.  hit  of  coal  in  tlie  left  eye  and  canie  witliin  fonr  hoars  to  thaj 
N.  Y.  Kyo  and  Ear  Infirnmry  on  Mtirch  15th,  ISHH.  There  was  a  Uoent' 
wound  on  the  lower  jmrt  of  the  cornea  through  which  (ris  protrudtMl  Th 
iris  was  excised  and  th»  wound  caivfully  syringed  with  sol.  corrosire  sab 
liinate,  1  to  3.000.  all  the  dirt  rvtiiuvifd  and  banda^  applietl.  Tlie  tnan  in 
elKtetl  on  returning  to  his  conoJ-boat.  The  next  day  he  nsappeJiriHl  witli 
acute  ijanupbtlialnutis  Huppurativu.  He  wiut  put  to  bed^  freely  punned  l>y  \ 
outhartic,  and  hot  fuuientations  applieil.  After  two  days  longer,  the  reuctioij 
attained  extreme  severity  both  in  the  globe  and  in  the  orbit.  Under  ether, 
enucleation  was  i>erfonne(i,  and  so  great  wa«  the  inflltration  of  the  orbital_ 
titKJUe!',  that  the  operation  was  very  difflcnlt.  Temperature,  9l»'  F.  On  th 
next  day,  March  li/tli,  the  lids  were  more  swollen  than  before  and  the  orbit 
tittsucs  more  inflitrated  and  very  hard.  Temperature,  101,2'  F-;  pulse. 
Sublimate  solution,  1  to  S,(K)0,  con^tAntly  appUoil.  Bromide  of  Mulium 
night.  The  following  day,  temiiemture  101",  palw  65;  fiuffers  sevore  |ialo 
lutd  a  bad  night,  wiut  a  little  delirioutt,  has  a  haggard  and  anxious  look.  IJdr* 
and  orbital  tissues  very  tumid,  skin  dusky  red;  the  parts  very  h&rd  wh>?n 
preMsml  u]>on,  flight  puiifonn  discluLrge.  The  sweUing  greater  than  befora 
the  i»ye  was  removed. 

The  general  tsymptoms  were  manifestly  cerebral  and  their  gmvityili 
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\  vigorous  meiufurcs.  The  intense  phlc^'inonous  inflammHtlon  in  the 
lxnu8t  in  some  way  bo  controlled.  The  imtlent  was  etherized;  deep  in- 
cisions were  made  verticaily  through  the  middle  of  Uith  upper  nnd  lower  lida, 
aud  after  they  were  split  in  halves,  the  knife  was  cjuried  on  the  same  plane 
deej)  into  the  orbit  along  the  roof  and  the  floor;  with  the  same  freedom  a 
horizontal  cut  was  made  through  outer  nnd  inner  angles  and  deep  into  the 
orbit.  No  coUaptw  of  the  tiwtues  ensuing,  cuts  were  made  iit  (Hagonal  direo- 
tiniiH  reaching  down  to  llie  apes  of  the  orbit.  Vi*ry  mrwierate  bleeding,  and 
little  pun  or  other  inflammatory  efTusJon  esoapeil  The  tisuaes  were  hard, 
brawny,  and  yellowish  gray.  Solution  of  btehtoride,  1  to  1,000,  wa*  freely 
Jiyringed  into  the  cavity  and  it  waa  packe<I  with  gauze  soaked  in  the  samo 
Diatlon.  After  the  oi>eralion,  temp.  101%  pultw  .12. 
The  following  night  he  wa«  more  eomfortahle.  Thft  next  day.  Mareh  21gt, 
dp,  09°.  pulse  08.  Wound  opened,  wiu*hed  out.  and  ropoeknl  with  gauKe 
itnrated  with  mi.  hyd.  bichlor.,  1  to  1,()00.  The  same  treatment  eoniinued 
daily,  the  wound  Ix'ing  opened,  oleanaed,  and  repaeked  onee  in  twenty-four 
houni,  Tit^ues  of  the  orbit  beeuuie  mueh  Mofter  and  the  Bwelliug  declined. 
During  four  <lay8,  until  the  25th.  temp.  1>H.3"  to  »tt.4°.  Been  free  from  pain. 
March  SOth,  able  to  sit  up;  temp.  100,  puUe  \)^».  April  4th.  swelling  and  infil- 
tration of  tissues  almost  disappeared;  temp.  98.8  ,  pulse  70.  April  fSth,  dis- 
charged, and  to  attend  as  out-patient.  The  sublimatt^  solution  waa  eontinu- 
oasly  kept  up  and  not  until  his  discharge  was  it»  strength  reduced  to  1  to 
S.0O0. 

There  seemn  to  me  no  doubt  that  the  patient's  life  was  saved  by  the  vigor- 
ous, not  to  say  heroit^  ineiKinns  giving  vent  to  secretions,  and  ttie  powerful 
Antiseptics.  The  general  treatment  consisted  in  moderate  i^timulation  and  a 
little  bromide.  Aii<«lynes  were  not  needed.  The  parts  were  so  mutilated  as 
►  ppC4'Iude  wearing  an  artificial  eye. 

If  enucleation  hnd  not  Ix-en  done,  the  orbital  inflammation  was  severe 
noogrh  to  render  cerebral  inflammation  probable,  and  from  thiseause  fatal 
Its  have  followed.    Only  the  dwp  incisions  and  the  iM»werful  antisepslM 
could  have  been  efTective,  and  to  give  opportunity  for  them,  removal  of  the 
would  have  been  neei^sary.     Heneo.  I  do  not  regard  the  onenleation  aa 
DDtributing  to  tlie  riakd  of  the  disease,  much  less  respoualbte  for  the  cerebral 
aptoms. 

NoTK. — On  the  |>athogenesis  of  Rympathetic  ophthalmia  we  have  a  full 
and  searching  analysis  of  cases  nnd  theories  by  Scbirmer  in  Graefe's  jdrcAt'p, 
XXXVlll..  iv.,  05,  1KI2.  lie  concurs  in  the  separation  of  the  two  forms  and  be- 
lieves in  the  inicrobic  origin  of  the  inflanimntory  type.  Hut  he  dues  not  be- 
lieve tbut  the  inierobe  ims  yet  been  isoUitwl,  neither  doeH  he  think  that  the 
jMith  by  whirii  the  iiiieroljeH  travel  is  yet  reiuignized  (I.  c,  p.  24B).  The  pus- 
producing  ndcn^bcsdo  not,  lie  thinks,  have  any  office  in  sympathetic  trouble, 
in  which  lie  opixises  Deutsohmann.  He  also  denies  that  the  neurotic  type 
can  give  rise  to  the  inflammator>';  but  cee  e«ee  on  p.  533.  He  quotes  four 
«CH  to  show  that  optic  netircetomy  may  retard  but  does  not  always  prevent 
fmpathetic  iuQammatlon  (p.  130). 
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This  word  dosijEmates  a  morliid  condition  whicli  has  aw  sipal 
pt'culiiirity,  nuini'Iy,  an  increase  in  the  hardness  of  tlie  plobc.   TV 
name  comes  down  from  olden  times,  and  was  employed  because  tn 
certain  advanced  cases  the  pupil  acquires  a  greenish  hue  {glaucu, 
seu-greeu),     GruL't'e  {Archiv  f.  OpUth.,  Kd.  III.,  -J,   :dJ7;  Bd.  IV 
S.  Z.  1:^7),  and  before  him  Maclvenzie  ("Diseases  of  Eye,"  LoDdi 
1830,  pp.  706-710),  recognized  that  uuuatura.1  haniness  wnsafai 
characteristic  of  the  malady,  and  since  Oraefe's  time  all  affectiuia. 
in  which  the  tension  of  the  eye  rises  above  the  normal  dt 
are  called  glaucomatous.    The  standard  of  ocular  tension 
in  its  physiolo>;ical   Umils.     In  women   it  is  noriually  less 
in  men,  in  children  than  in  adults.    An  average  of  twenty-fi\'e 
limetres  of  mercury,  or  twelve  inches  of  water,  is  normal.   Fc 
exact  measurements  special  instrunicnt.s  are  used,  called  tODonn 
ters,  of  which  .several  have  been  made,  but  they  are  not  rrsorled 
in  practice.    Wo  must,  as  yet,  simply  rely  upon  the  sense  «»f  looch,' 
and  one  flng-er  of  each  hand  is  to  be  lightly  pressed  upon  tbe  c\a  as 
when  feeling?  for  fluctuation  in  an  abscess.    The  sense  of  resisUflW 
can  also  be  appreciated,  atlhou^'-h  less  accurately, by  a  sin-j  ■  '■'"-r-" 
pressing  the  globe  through  the  closed  lid.    Mr.  Bowman  >     . 
a  notation  anil  classification   as  follows:  for  normal  ayva,,  T;  fur 
tliost!  with  increased  tL-nsion,  T+  ?,  T+j,  T«.3,  T+s;   for  tbos«  witii 
diminished  tension,  T_?,  T-i,  T_j,  T_s.     Wlien  the  sign  ?  is  put  be- 
hind T,  it  indicates  a  doubt  .as  to  the  real  status.     Mr.  I 
Smith  lias  experimentally  given  valutas  for  these  expits-- 
colunms  of  mercury,  but  they  are  only  approximate,  vit: 
while  T  =  25  mm.,  T*i  =  50  mm.,  T*j  =  75  mm..  T,8  =  '' 
mm.     DilTereiit  observers  might  estimate  the  same  ease  • 
and  the  sense  of  touch  must  be  educated. 

The  following  subdivisions  nf  the  disease  are  i^cognized:  gUi 
comasimxdex;  glaucoma  with  iunammation,  and  this  may  bi* anil 
subacute,  or  chronic;  glaucoma  liemorrhagicum;  and  secondinr 
glaucoma. 

Sympioms.—Oloucnma  simplex  is  the  most  freque-nt  affectii 
It  is  an  insidious  and  very  slowly  progressive  condition.    It  ai 
usually  after  middle-age,  and  in  hypermetropic  eyes.    Ithasbm 
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in  young  subjects,  and  a  contingent  is  found  anxong  myopes 
I  Fig.  213),  and  when  found  in  them,  the  increasti  of  tension  is 
"•rj'  i n c 0 n s pic u Otis.  Tlie  symptoms  are  as  follows:  In  externa! 
Lippe^irancc  the  eye  may  be  normal,  except  a  notable  whiteness  of 
he  sclera,  with  a  few  consjiicwous  and  toiluous  vessels  commg-  from 
\e  recti  muscles.  The  anterior  chamber  and  iris  may  be  normal, 
ad  the  pupit  a  little  slu^^ish  but  contractile.  Visual  acuteness 
"may  or  maj-  not  be  reduced.  Color  perception  is  little  allectod 
though  acuity  is  low.  The  Held  of  vision- will  bo  restricted  on 
le  nasal  side  to  a  ^I'cater  or  less  degree,  and  perhaps  bu  curtailed 
In  the  remainder  of  the  pri'iphery.  It  can  also  happen  that  woto- 
lata  are  to  be  found  in  oilier  portions  oT  the  Held,  and  they  may 
|le  dear  the  macula  lutea.  The  tension  of  the  eye  will  be  in- 
DPeased.  Periodic  variations  in  tension  are  apt  to  occur  which  ex- 
llaiu  the  occasional  character  \t\-\ 

"it  subjective  symptou;s,  and 
lor  this  reason  the  t<?nsion  may 
\t  a  particular  period  be  prac- 
tically normal,  or  plus  tension 
?tiD  be  an  exceptional  condi- 
gn. By  the  ophthalmoscope 
tie  optic  nerve  will  l>e  found 
bollowed  into  a  cup  or  excava- 
3n;   it  will   have  a  white  or  ;         „  .,      ^^' 

lyish   liuo;  its  arteries  will 
lot  furni  continuous  lines,  but 
jmc  of  them  will  be  brotcen  as 
'they  pass  from  tlieir  place  of 
.entrance  to  the  surface  of  the 

etina.  In  extreme  cases  of  optic  excavation  they  seem  to  spring 
■from  the  nasal  side  of  the  nerve,  and  the  faults  in  their  continu- 
_ity  will  be  coiispicunus.  (Fifjs.  214  and  -ZU^.)  They  spontaneously 
Jsate,  or  do  so  under  slight  prensure.  The  veins  will  be  largo 
id  dark.  In  the  inverte<l  ima^  a  great  degree  of  parallax  is 
iven  to  the  arteries  on  the  disc  by  to-and-fro  movements  of  the 
tttojective  lens;  with  the  upright  image  the  difference  of  level  be- 
tween the  edge  of  the  nerve  and  the  bottom  of  the  pit  will  somc- 
ftimes  amount  to  several  dioptiies,  viz.,  thi*ee  or  even  more.  It  may 
lT>e  roughly  stated  that  each  D  represents  rather  moi-e  than  0.3  mm, 
Jin  actual  depUi,  and  3  D  =  1  mm.  Tlie  excavation  extends  over 
Ithe  whole  of  the  disc  and  its  edges  are  undercut,  which  explains  tho 
[■partial  disappearance  of  the  arteries  as  they  climb,  in  a  some- 
rwhat  oblique  direction,  up  its  sides.  If  thei-e  has  been  a  previous 
I  physiological  excavation,  this  will  be  added  to  the  pressui-e  effect, 
land  if  tho  case  chance  to  be  one  of  myopia,  with  adjacent  choroidal 
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atrophy,  a  slope  o(  Uie  floor 
of  Ihe  pit  m  llus  dirvcimn 
wiU  be  observed.   Itwijlbi' 
sevn  that  theconspicuoiuob 
ji.'Ctivc    facts   of  glaucocni 
simplex  aro  incrvased  ten- 
sion,  possible   mlucUoD  vH 
cenlrul  visiuii,  nnpainaciilot 
the  Ueld,  especially  ua  tbena- 
sal  sido,  a  general  excaratioi 
and  pallid   look  oftlieoptk 
nerve,  and  spoutaDeoos,  or 
easily  excited    puls-'ition  o( 
the  arteries  ou  the  dL*ic. 

Some  qualifying  reiflaria 
must  be  inserted  amous  ^^ 
statement  of  symptoms,  b 
certain  eases  there  is  gn*l 
difliculty  in  diagnosticatinp 
between  gl.  simplt'x  and  op- 
tic atrophy;  in  fact,  tlit;  two 
are  often  combined.  Hence 
color  sense  wiltin  soinegUu* 
comatous  cases  show  tmpaii-- 
ment,  and  in  proportion  U> 
the  loss  of  visual  acuity. 
Mii'hel  (I  c.)  notes  cenlr»l 
siotoma  for  green  aud  later 
for  green  and  red,  while  pe- 
ripheral limitations  may  be 
seen.  Moreover,  the  porii)li- 
eral  vision  sometimes  buffers' 
on  tlie  tempoml  hide  con- 
spicuously and  not  at  all 
on  the  medial  side.  Sc«  re- 
marks upon  diagnosiH. 

Thwre  are  subjectiTe 
synipton»8  liable  to  occur, 
yet  they  are  uncertain.  Al- 
most always  there  is  a  nota- 
ble diminution  in  the  raugC 
of  accommodation,  that  is,  a 
retirement  of  ths  near-poioi 
has  talien  place.  Hence  a  nj* 
sort  to  uncommonly  strons 
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^latuies  for  reading'  has  been  necessitated,  or  glasses  have  had  to 

be  adopted  pivinuturely.     Attacks  of  sudden  obscurity  of  sight 

have  taken  place,  wlien,  for  some  minutes,  everything:  became  dark, 

leven  in  ^od  daylight.    At  times  colored  rings  will  be  observed 

I  around  a  lamp  or  gas  flame,  or  simple  colored  vision  occurs.    Some 

t  painful  sen.vilions  have  been  noted  about  tiie  eyes  or  brows.     One 

Bye  may  have  become  almost  blind  without  awakening  the  patient's 

^suspicion.     It  is  usual  for  one  eye  to  be  affected  for  some  tinu' 

before  the  other.     The  disease  may  occupy  as  much  as  iive   or 

ftecn  years  for  its  full  development.     Patients  often  can  give 

little  account  of  the  premonitory  symptoms,  although  they  may 

thave  long  existed.     When  well  established,  it  is  often  mistaken  in 

[old  persons  for  senile  cataract,  especially'  because  the  lens  of  old 

|a^  has  a  smoky  hue.     This  explanation  of  failing  sight  is  consid- 

jered  adequate,  and  a  resort  to  skilled  advice  discouraged.     Un- 

|derthLs  mistake  the  patient  is  told  to  wait  until  the  supposed  cata- 

ct  shall  be  ripe  before  going  for  relief,  while  the  delay  is  simply 

fafTording  time  for  total  h)ss  of  all  chances  of  recovery. 

Tlie  full  development  of  glaueoma  may  he  reached  by  simple 
[continuance  of  the  foregoing  s^nnptoms  until  the  so-called  chronic 
(or  absolute  glaucoma  is  established.    Examination  of  the  field  will 
I  then  .show  defects  upon  anj' side  of  the  periphery,  although  most 
I  often  upon  the  nasal  side,  central  vision  may  be  veiy  bad  or  pretty 
l.^ood,  while  a  sUt-likc  space  in  the  field  running  outward  from  the 
centre  may  be  relatively  better  preserved  than  t4ie  macula;  color 
.  perception  ma3' he  good.    Tliere  will  be  greatly  augmented  hard- 
ness of  the  globe,  a  very  shallow  antei'ior  chamber,  with  the  pupil 
'  widely  and  unequally  dilated  and  fixed,  the  ins  discolored,  the  cor- 
'  nea  more  or  less  anaesthetic,  not  resenting  the  touch  of  a  twisted 
I  thn?ad,  the  lens  may  or  may  not  be  cataractous,  the  pupil  will 
have  a  duskj*  or  even  greenish  Iiue,  the  surface  of  the  globe  will  be 
,  marked  by  tortuous  and  enlargwl  anterior  ciliary  arteries,  which 
I  dip  suddenly  into  the  sclera,  and  sometimes  a  marked  plexiforui 
I  arrangement  of  vessi'ls  is  to  \w  seen  about  the  front  of  the  globe. 
Should  the  media  be  clear  enough  to  permit  ophthalmoscopy,  deep 
i  excavation  of  the  nerve,  with  absence  of  capillaries  and  iNxluction 
I  of  the  arteries  to  slender  threads,  with  marked  pulsation  and  tur- 
I  gid  veins,  denote  the  extreme  stage  of  pressure.     Often  the  ohoroi<], 
immediately  about  the  nerve,  undergotw  atrophy,  and  pn^sents  by 
exiKJsure  of  the  sclera  a  marked  ring.    The  patient  will  have  lost 
vision,  both  direct  and  ijidii'ect,  almost  or  quite  complctelir,  and 
have  considerable  pain  in  and  about  the  eye. 

Glaucoma  with  Injlaiinniitioii. — Inllammatory  attacks  may  su- 
pervene upon  glaucoma  simplex  and  may  be  of  various  degrees;  on 
the  other  hand,  an  attack  of  so-called  acute  glaucoma  may  take 


653 


J>18BASBS  OF  THE  BTS, 


place  in  eyes  which  have  had  no  objective  and,  perhaps,  few  oTttft^ 
subjective  sipms  of  the  <lisea.st>  juftt  described.  It  is  uot  nuv  ibu  | 
if  one  eye  has  passed  to  an  advanced  dejrree  of  glaucoma,  the  oiW  ' 
and  unmolested  eye  should  have  an  outbreak  of  acute  ^laucona,! 
Moreover,  both  eyes  may  be  simultaneously  attiicketl  bysuchttj 
inflammation  without  noticeable  warning  or  lesion. 

The  symptoms  are  as  follows:   tlie  person  is  apt  to  be  tafcm' 
dunug'  tlic  ni^rht  with  severo  pain  in  the  e3'e  and  forehead;  conpt- 
tion  of  the  scleral  and  conjunctival  vessels  rapidly  develops*  vtlh 
subconjunctival  cedeina  ami  swelling- of  the  lids;  within  afexvli.  m-n 
cUemosis  and  luiudactiun   beeoine  extreme,  and   puiii  in  Uic  !»    i 
and  eye  intense.     There  may  be  serious  constitutioiml  symploms 
in   rise  of  temperature   and  pulse,  in   vomiting,  and  tokens  of  i 
so-called  bilious  attaek.     On   inspection   of  the  i^ya  the  lume^  ia 
hazy,  although  it  may  sometimes  lie  clear,  as  I  have  verified;  tba 
aqueous  will  be  turbid;  the  iris  and  lens  pressed  toward  the  cornea, 
reducin*?  frreatly  the  depth  of  the  anterior  chamber;  t  he  pupd  ivill 
be  obscured   and  dilated;  the  iris  dJscoli>red,  and  diminisbeij  to» 
narrow  rinj^.     Il   is  not  easy   Lo   feel   the   tension    throii;Lfli  tbe 
swollen  liilsaiid  cheiuosis,  but  after  pressing  throiig^h  the  bopgy 
tissues,  the  globe  will  olTer  great  resistance  to  touch,  uad  presiiurB 
■will  be  painful.    A  view  of  the  fundus  is  often  impracticable,  nnd 
always  imperfect,  because  of  tlie  turbidity  of  tlie  intHil'i;   but  the 
optic  nerve  is  often  red,  and  usually  not  excavated  (if  the  nttackJ 
be  the  flrst  one);   pulsation  of  artfrit»s  on  the  disc  can  seldom  bftl 
made  out,  but  it  is  to  be  expected,    llie  inflammatory  effusions  araJ 
chiefly  sei-ous,  but  adhesions  of  the  ii-is  may  oceur.  allhoiifrh  not  so] 
marked  as  in  ordinary  iritis.    Purulent  exudation  ami  decJdeiUrJ 
plastic  exudations  do  not  appear.    Of  courso  vision  is  greatly  it 
paii*ed,  and  sometimes  is  wholly  annulled  within  a  few  hours.    Itj 
not  to  be  expected  that,  under  such  cii*cumstauces,  a  ciircful  cs 
ination  of  the  field  can  be  made. 

SufKU'Jite  glaucoma  is  a  phase  in  which  vascular  engorgoml 
in  the  ciliary  region  is  more  or  less  pronounced,  the  iris  altered  in  j 
texture  and  appearance,  sometimes  displaying  an  erratic  and  cflfhl 
spicucms  vessel  upon  its  surfiice,  the  jinterior  chamber  shallow,  tbo 
pupil  enlarged  and  sluggish,  tension  ;iugment,e«l,  the  viti-eous  oftrjiJ 
hazy,  the  pit  in  the  nerve  and  its  pallor  and  the  displacement  of  j 
vessels,  decided.  The  case  simply  exhibits  modei'ate  degree  of  va»-J 
cular  obstruction  and  hypera,*mia  and  there  may  have  been  soise( 
sharp  pain. 

Chronic  glaucoma  present^s  a  picture  already  mentioned  as  the 
advanced  state  of  glaucoma  simplex.  We  may  or  may  not  hare 
conspicuous  vascular  symptoms,  but  we  shall  seldom  fail  to  flnil  ui 
the  vess4'ls  of  the  oiliarv  re^'-ion  great  fulness  and  tortuosity  of  tte 
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principal  branches,  and  the  abrupt  way  in  which  they  spring  from 
^be  sclera,  or  are  convoluttii,  will  arrest  uttciitiun.    Added  to  tliese 
rill  be  aii  the  toki'iis  of  intraocular  pressure  above  stated.     Glau- 
coma abnolutum  is  the  name  used  foi-  the  final  state.    Tliere  may 
cataract,  and   in  some  inntanceH  there  are  equatorial  staphylo- 
lata  at  this  period.    There  may  be  no  perception  of  li^^ht,  or  only 
rithin  a  small  field  and  there  is  often  distrcssinj?  pain.     Secondary 
lleijcfenorations  may  oceur,  in  heniorrhajfcs  within  the  i\vt;,  ulet^ration 
|f  the  cornea,  keratitis  bullosa,  and  sometimes  atrophy  of  tlio  ^^lobe. 
Oiartcoma  JJemorrhagtcum. — Under  this  name  is  grouped  a 
lafis  of  cases  which  nii^lit  in  strictness  be  set  down  ainong^  those 
secondary  g-tauconia.    There  is  elfusion  of  blood  in  the  retina  or 
^tic  nerve,  and  sometimes  in  the  vitreous.    It  is  generally  true 
lat  no  preliminary  si^ns  of  glaucorau  have  occurred,  but  a  sudden 
of  sin:lit  is  fullowed  in  a  httle  time  by  pain  and  intlammatory 
iptoms.    The  point  of  distinction  between  this  lesion  and  acute 
jl^laucoma  is  lliat  the  loss  of  sight  precedes  by  some  interval  the 
icutu  inllainniatory  attack.     On  exauiiuation,  the  eye  shows  in- 
breased  tension  and  turbid  niedia,  while,  if  the  fundus  be  visible^ 
jatches  of  extrax'asntion,  more  or  less  extensive,  will  be  discerned. 
3e  pupil  will  be  sluggish,  and  greater  or  less  ciliary  hyperwmia 
Jst,  but  great  variety  may  be  found  in  the  symptoms.    The  point 
be  dwelt  on  is,  that  in  these  cases  the  hemorrhage  is  the  occasion 
Df  the  outbreak  of  acute  symptoms,  and  there  may  have  been  no 
jlaticomatous  signs  previously.    One  eye  alone  is  usually  affected 
iid  the  other  is  free,  while  in  the  forms  previously  mentioned  Iwth 
eyes  p:irta.ke  in  succession.     It  has  seemed  to  me  qnil*^  certain  in 
jme  ca.ses  that  tlie  beginning  of  the  morbid  prmtess  was  embulism 
[>f  retinal  arteries  with  consecutive  liemorrhagc,  and  that  the  glau- 
comatous outbreak  ensued  because  in  such  persons  the  vessels  were 
itheromatous,  and  could  not  readily  adjust  themselves  to  the  dis- 
turbance of  the  circulation.    The  usual  phases  of  glaucoma  abso- 
tutum  ensue,  and  in  some  instances  the  lens  ttmy  not  onlj'  become 
opaque  but  dislo<'at<*d. 

QhiHcoma  Sectinilarium.—'By  this  is  meant  increased   intra- 

cular  tension,  consecutive  to  some  other  disease.    It  ensues  upon 

staphyloma  of  the  cornea;  after  wounds  with  incarceration  of  the 

[irt£;    after  total    occlusion  of   the  pupil,  i.e.,  complete  posterior 

synechia ;  after  operations  for  cataract,  with  false  membrane  tilling 

the  pupil;  as  the  result  of  wounds  of  the  lens,  causing  it  to  rapidly 

swell;  after  dislocation  of  the  lens  forward  in  front  of  the  iris,  or 

llbacku'ard  into  the  vitreous  (illustrations  of  the  latter  condition  are 

[found  in  the  after-liistory  of  reclination  of  catai-act) ;  it  follows  upon 

Jie  growth  of  intra-ocular  tumors.    The  conditions  called  biiphthal' 

tu«  and  hytlrophthabmis*  which  may  or  may  not  be  congenital. 
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are  spoclmens  of  secondary  glaucoma.    In  theiti  the  wbolo  globe  tel 
enlar*rp<l.  especi.ill.v  its  fronl;  thoooniea  expanded  into  a  bulhmal 
form, ami  very  lliin — it  may  be  bluish  ami  semi-transpan^nt, or grav;  i 
thft  boundary  between  it  and  the  sclera  cannot  be  defined;  the  ab-| 
ary  re^^ion  is  widened  and  bluish, and  may  project  in  nodules.    Tbe-1 
anterior  chamber  is  of  #?n.*at  depth  and  width,  the  iris  thiomnl  andj 
discolored,  in  spots  its  tissue  may  have  sprung  apart  into  holes, 
the  pupil  be  adherent  to  the  lens,  as  is  commonly  the  case,  iheirii^ 
will  be  pressed  forwanl  at  the  periphery,  while  the  pupillar>'edgf^_ 
being  held  down,  will  l>e  at  the  bottom  of  a  little  pit.     The  pupiUsr 
area  may  he  filled  with  exudation,  and  the  lens  be  opaque.    Gtt 
erally,  no  view  can  be  had  of  the  deeper  parts  of  the  eye,  and  sigh 
is  wanting,  or  i-educed  to  perception  of  light.     I  have  setn  a  ' 
matic  case  which  was  caused  by  an  entanglement  of  the  wb 
pupUlary  margin  in  a  central  wound  of  the  cornea,  and  the  iris  i 
wholly  applied  to  the  posterior  surface  of  the  cornea.    The 
terior  chamber  was  enormously  developed,  as  the  anterior  chamb 
usually  is. 

Diagnosis. — No  words  are  necessarj'  in  addition  to  w> 
already  been  stated,  to  set  forth  the  distinctive  features  of  »1 
marked  case  of  glaucoma  of  any  type.    But  there  are  some  co 
tions  under  which  the  recognition  of  the  disease  xa^y  require) 
ful  atteutiiiM. 

The  firet  to  be  mentioned  is  during  the  early  period  of  gUa 
coma  simplex.    No  dependence  can  be  placed  upon  the  externa 
signs,  becausu  the  eye  looks  healthy.     Central  vision  may  bf  m^H 
inal,  or  nearly  so,  and  subjective  symptoms  are  obscuru  or  late 
been   unheeded.     Tension   ma}'  be   doubtful.    We   are  tben  sliui 
up  to  two  symptoms,  viz.,  tlie  appearance  of  the  optic  ner\*e,an'l  a 
careful  scrutiny  of  the  visual  field.     As  to  the  nerw,  the  exc3^> 
tiou  may  be  partial,  involving  only  the  temporal  half,  and  the  nasal 
side  may  he  of  normal  level  and  rod.    There  may  be  a  vertical  dip 
between  the  two  levels,  and  the  vessels  climb  over  the  steep  edj?«J 
partially  concealed.    The  depressetl  side  of  the  nerve  will  bf  wluuj 
dotU'd,  and  reseriihle  atrophy,  the  lamina  cribrosa  being  distiacuf 
There  may  be  spontaneous  venous  pulse,  and  the  arterial  pubM?l» 
easily  evoked.    To  get  this  symptom  to  the  best  advantage,  use  thCj 
upright  inuige;   hold  the  ophthalmoscope  in  the  left  hand  if 
iningthe  right  eye,  and  uso  t!»' thumb  or  fon^finger  of  thi>  othrf 
hand  to  botii  keep  up  the  lid  and  make  pressure.    Much  imitortJ 
ance  attaches  to  the  facility  with  which  arterial  pulsivtion  can  bf 
produced.     In  mapping  Iht*  field,  iist'  a  small  bit  of  chalk  or  car 
about  ten  milliun'tres  Sipiare,  and  avoid  strong  light.     U  Ibe 
tient  be  matle  to  face  the  window,  a  limitation  of  the  field*  whiclj 
would  not  otherwise  be  manifest,  may  be  developed  by  the  gli 
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The  pt*riraeter  is  indispensable,  because  the  peripheral  part  Is  the 
suspicious  region.  Limitations  occur  most  often  on  the  supra-nasal 
side,  and  any  ivgion  of  tlio  nasal  side  is  more  likely  to  sutTor  than 
the  temporal.  But  this  rule  is  far  from  beiDg*  of  general  appU- 
cation.  Tlie  most  diverse  kinds  of  encroachment  will  be  found. 
Scotomata  may  exist  and  no  peripheral  limitation,  Tlieso  can 
be  best  detennincd  upon  a  black-hoard,  and  intelliprent  patients 
will  sometimes  describe  them  better  than  the  physician.  The  ex- 
istence of  central  scotoma  is  not  excluded  by  possession  of  visioa 
=0.4.  A  patient  has  said  to  me  that  on  ligrhtin^  a  kerosene  lamp 
only  the  brightness  could  be  seen,  while  she  could  not  discern  tlie 
flame.  On  making  this  patient  face  the  window,  u  central  scotoma 
was  readily  found,  which  was  not  detected  with  her  back  to  the 
hg"ht.  Bjerrum,  qaoted  by  Berry  in  Ophthalmic  Revieu.\  April, 
1890,  104,  points  out  the  value  of  examination  of  the  Held  on  a 
screen  Z  metres  distant  for  the  discovery  of  scotoma.  His  test  ob- 
jects are  ivory  discs  from  3  mm.  to  1  mm.  in  diameter — the  first 
gives  a  visual  angle  of  5',  and  the  field  is  with  this  small  objoct 
normally  diminished.  By  means  of  them  the  irregularities  and 
sectorial  defects  can  be  discovered.  In  glaucoma  Berry  finds  that 
the  blind  spot  (the  optic  nerve)  marks  the  boundary  lietween  the 
areas  of  defectivH  sight  and  of  good  sight.  Central  or  paracentral 
scotoma,  which  ho  frequently  finds  in  glaucoma,  may  spread  per- 
ipherically  in  any  direction,  hut  do  not  go  beyond  the  blind  spot. 
This  points  to  destruction  of  the  fibres  in  tlie  papilla  at  the  margin 
of  the  excavation  as  the  cause  of  the  visual  disturbance.  A  dim 
hgbt  favors  the  success  of  the  examination. 

Tlio  liability  to  mistake  in  the  cases  now  considered  is  in  regard 
to  atrophy  of  the  optic  nerve.  This  may  furilicr  be  enhanced  by 
the  pivsence  of  cerebral  symptoms,  such  as  dizziness  and  headache. 
The  lesion  in  both  cases  is  undoubtedly  in  the  optic  nerve,  while 
for  glaucoma  the  symptom  to  Ik' chiotly  valued  is  ready  puKsatioD 
of  the  retinal  arteries— of  i-ourstf  suppo.sing  that  increased  tension 
cannot  with  certainty  be  felt;  the  limitation  of  field,  if  discovered, 
will  not  be  decisive.  The  excavation  which  belongs  to  atrophy  is 
sliallow  and  has  a  gradual  slope,  while  that  of  glaucoma  is  steep 
or  even  undercut.  Physiological  excavation  Is  partiah  usually 
central,  and  if  extensive  will  not  occasion  hesitation  if  the  visual 
field  be  carefully  tested. 


There  jire  wmio  pases  of  deep  physiolofrit-'alexcavationiiivolviiitr  the  whole 
disc  wtiicU  make  a  dioKnosie  dilSrult.  (irftefe  de«i(niaied  the  ctuHif  now  con- 
aidured,  amaurosis  with  optic  nor%-c  excavation,  Dondors  raUeil  them  pi- 
Bftuptex.  8chwei)?(rer  has  wrhfen  forcibly  about  them  (Archiwsfor  Ophth., 
Oct.,  1801).  inftifttini;  on  a  more  general  apprpciatinn  of  Grnefe's  view.  He 
thinks  that  many  tliuea  deep  pbysiological  excavation  succeeded  by  atrophy 
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has  been  mintaken  for  glaucoma.  Such  excavations  are  always  bilnlenL 
lie  further  says  ip.  4I>7. 1.  c.j  that  we  uiay  rely  on  the  diap:nos.bt  of  glaapDiua 
if  the  excuviLtion  be  uriiluteriil:  the  uioveuients of  the  irie  must  beooniKUto 
conrer^iice,  and  to  Ij^ht  at  least  coDttensually ;  there  wiJI  have  beeneJgnaDr 
irntulioii,  halus  and  ubKcru  rut  ions  denotinj;  periods  of  increased  tvnfiiai; 
iui|>uiriuent  of  the  iiitHal  Hide  of  the  field  diMtin^ii^sheH  ^lauconia.  biiliujr 
also  octiur  in  jitn»]ihy;  a  iKiniuil  eulor  wiise  iilso  oharactertxe»  Mime  nu««  of 
atrophy  oa  well  fi»  glaucoma;  durins  tlie  proftress  of  glaucomatous  cxcata- 
tion  the  nerve  flbre^  atrophy:  the  glnueouiatons  excavation  is  sontetlDiM 
partial,  not  yet  Imvinurfovf^rMl  the  entire  disc.  Sch-n-ei^^T  thinks  it  ret|«i«i 
about  six  uionthsto  rwich  the  whole  |>apillHry  Iwrtler.  On  the  whole,  if  tbn 
full  proup  of  Rvniptomti,  increase<J  tension,  reduced  sieht.  restrioleil  nasal 
field,  excavation,  nrleriitl  pulsiition.  pte..  is  not  pn-sent  we  must  iiimpljf 
await  developments  nnd  teucli  the  patient  to  observe  hit*  eymptom^  it^ 
halofi  and  attJickM  of  ilimne»i.  An  iridectomy  jiiuitt  not  be  done  without  de- 
cided indications. 


Chronic  glaucoma  ought  not  to  be  confounded  with  scntlecata- 
ract,  yet  this  too  often  happens.  Real  cataract  may  coexist  wiUi 
glaucoma,  hut  will  be  s<;en  by  oblique  illutnination,  and  rcilainly 
be  discovei^  if  the  ophthalmoscopic  mirror  is  used.  rai[iutwi» 
will  easily  provo  that  tiic  firlohe  has  become  hard,  and  the  |nipil 
will  ^nerally  be  dilated.  No  ivliatice  is  to  be  placed  on  the  siiiokr 
hue  of  the  lens,  because  this  beloiiprs  to  its  senile  condition.  There 
will  be  cause  for  suspicion  in  defective  liffht-perception,  ami  ia 
impairnicnts  of  the  Meld,  neither  of  which  signs  exist  in  simple 
cataract. 

Acnfe  injlammatory  glaucojna  maybe  confounded  with  iritis. 
Tlie  distinctive  features  will  be  the  vehement  pain,  the  plus  tensaonj 
the  sudden  and  remarkable  reduction  of  si^lit,  tlie  intensity  of  Ibi 
hypeneniia  and  aHleinii.,  with  dilal<nl  pupil  and  the  absence 
adhesion.  T  have  seen  a  case  of  subacute  glaucoma  with  posteri< 
synechias  which  had  arisen  durin/::  an  acute  attack  not  Umff  pir-' 
cedent.  Such  a  conctirrence  is  uncommon,  and  indicates  that  care 
must  be  givim  to  determination  of  the  tension  as  the  importa 
feature.  Under  such  conditions  the  ophthalmoscope  will  not  hcl] 
us,  because  of  the  turbid  state  of  the  media. 

Frognoais. — The  disease  tcnds^  with  more  or  less  rapidity, 
total  Inss  of  sif;rli1-     The  castas  of  j?laucotna  simplex  pfojovss  fi 
years,  with  slowly  creepiit;^  failui*e  of  sight.     If  an  actitc  inflatii 
matorj'  attack  take  place,  si^ht  for  the  time  may  l>e  wholly  ab( 
ished,  and  it  may,  when  the  storm  is  over,  return,  but  in  redu 
quantity'.    It  may  never  return.    Both  eyes  will  eventually  becon 
concerned.    For  hemorrhagic  glaucoma  no  good  result  for  visioi 
can  be  expected,  and  the  eyeball  will  often  have  to  be  reniovi 
For  secondary  glaucoma,  every  case  must  be  judgi^d  by  itself;  but 
the  tendency,  as  in  all  other  forms,  is  to  a  bad  issue. 
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How  far  the  natui'ally  bad  prognosis  may  be  modified  b}*  treat- 
ment will  be  siibs<'qiipntly  related. 

Etiology  and  PatkoyenostH. — Attacks  of  acute  g'laucoma  may 
occur  during  recovery  from  acute  rheumatism  witli  Iieart  k'sion,  as 
I  have  seen  in  a  younp:  woman  of  twenty  years;  the  eye  afTectod 
was  fjreatly  myopic  and  was  pushed  forward  conspicuously  by  the 
inflammation,  sugr^esting*  an  infarction  or  embolism.  I  have  also 
seen  it  occur  in  both  eyes  in  a  oasii  of  chronic  ct^rt'hral  disease  whose 
precise  character  was  not  ascertained,  and  in  which  the  arteries  at 
the  base  of  the  brain  were  completely  atheromatous.  Usually  we 
must  look  for  explanation  to  tho  tissues  of  the  eyeball  alone,  and 
we  find  ourselves  confronted  by  a  dilllcult  problem.  Innumerable 
skilful  exaininiitions  of  blinded  ^Uiiicomatous  eyes  have  been  made, 
but  the  complexity  of  the  lesions  has  demonstrated  that  the  key  to 
the  whole  is  not  simple. 

Glaucoma  is  most  frequent  after  middle  life.  Out  of  333  cascs^ 
128  occurred  between  60  and  Gil;  one  at  10,  one  at  19  years  of  a^c 
(Galleuga*).  Bee  also  Knapp.'  Laqueur*  gives  six  cases  inyoun^ 
persons  and  says  that  in  them  it  is  :)pt  to  be  monocular. 

Usually  one  eye  is  atfccted  before  the  other.  In  some  cases 
heredity  is  distinctly  influential  (chronic  glaucoma,  g:irl  ajt.  17, 
amon^^  whose  ancestry  the  disease  was  found  for  four  generations; 
Harlan).  Hyperopic  eyes  are  most  frequently  alTected,  and  about 
In  the  proportion  of  two-thirds  of  the  wliole,  while  rayopia  gives 
more  than  twice  ns  many  as  emmetropia,  or  about  one-fifth  of  the 
whoirt  (Galleuj^i,  I.  c).     Sec  also  Bull.* 

Neuralj^ia  of  tlie  fifth  nerve  sometimes  is  potential  (Griinhaeren 
*nd  Hippel  demonstrated  increase  of  ocular  tension  by  irritation 
of  the  trigeminus  in  rabbits).  Emotional  excitement  often  precedes 
or  precipitates  nn  acute  attack:  anger,  fear,  etc.  Suppression  of 
habitual  discharp-es,  >,'out,  arterial  atheroma  have  their  effect 
(Mooreu).  Strain  of  the  accommodation  is  by  Javal  regarded  as 
a  promotinfT  cause,  as  would  be  inferred  from  the  prevalence  of 
hyperopia  in  glaucoma. 

We  may  hpeak  willi  Konie  propriety  of  anterior  and  posterior  glaucoma. 
In  the  former  we  huve  uiMicity  of  the  eornwi  attondod  piThap?  by  newly 
forinoil  and  turtui>u»  reswix,  ami  connecceil  with  foUNpieutma  r<pcrt(!ral  veKsela 
—the  pupil  larg*  aiitl  irrt-gular,  perhupH  adherent.  Posterior  f^laticoiita  ex- 
hibits no  or  few  exterior  aign*,  but  prei(etit8  optic-nerve  excavation  In 
'greater  or  lem  deftree.    Of  oourvethis  tcKlon  exintB  in  the  previous  type  alao. 

An  understaiiiiiiig  of  the  nutlets  iif  the  fluids  of  the  eye  oonipelt*  ns  to  refer 
toit8lytiiph-(.'lmnneIi«.  of  whiyh  tlie  anterior  have  lieen  tutted,  i.e..  the  aqueous 


'  Arcli.  of  Ophthal..  xv..  241.  1886. 

•Tnui8.  Am.  OphUial.  Stw.,  1888. 

* (i^laucoina,  Arclilv  f.  Autreiiheil,,  xxt.,  1,  80,  1689. 

*N.  V.  Medical  Joiinml.  Aiip.  10.  1889. 
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chamber  aiul  Ufl  relations  tn  the  CAnaJ  of  Bchteinm  hare  bnen  meoUoDedoa 
]NtK<^  -^  und  they  are  to  be  refrarded  aa  t\  tari^  lymph  space.   It  hac  been  ifaovo 
that  ti  current  couies  forward  from  the  vitreous  through  the  auspeiuoiy  Ugt. 
luent  and  aIko  Cnuie,  exit  nt  the  filtmtion  angle  into  the  canal  of  ScbJaoia. 
The  ciliary  body  and  in  a  lee&er  degree  the  iriH  are  the  Hourcu  of  theaqawiu 
fluid.    There  are  other  lymph  channfU  lUon^  the  vense  vorticoRie  and  other 
vessels  and  alonf?  the  ciUary  nervetf,  and  they  coitituunicat«  with  tlM>t>fn- 
choroidol  space  between  the  choroid  and  the  sclera  and  still  fortber  with 
that  between  the  capsule  of  Tenon  and  the  scleni.     Moreover,  the  hyilin* 
-  cjuial  of  the  vitreous  (canal  of  Cloquet).  in  which  was  lodt;ed  the  fojtid  hyftlise 
■  artery,  aervea  as  a  lymph- vessel  emptying  into  the  lymphatics  of  tlwvirtie 
disc  and  sheath.     From  all  theite  posterior  lyniph-veKflela  escape  takesplace 
through  the  supravaginal  and  infervaginal  spaces  of  the  optic  Hhealh  iMe 
.  Stilling ').    The  ntiidies  of  Gifford,  mainly  directed  to  the  genesis  of  srnipt- 
thetic  ophthalmia,*  in  a  late  article*  give  us  the  latest  knowledge  lathis 
topic.     He  finds  little  evidence  of  a  current  in  either  direction  in  the  IjTDph 
81jac*8  of  the  cjipsule  of  Tenon  or  of  the  perielioroidi«,  and  while  a  distinct 
current  backward  is  found  in  the  central  cjuial  of  the  optic  nerve  following 
the  vesselsi  out  into  the  orbit,  he  has  also  ob8erve<l  u  ^nmh  contrary  cunrMit 
from  the  interva^final  space  into  the  vitreous.     He,  however,  tlnd."*  thai  tlie 
cbannelsatthesctero-cornea)  junction  are  more  active  in  tranHportation  thui 
has  ever  been  supposed,  and  that  fi*oui  the  wpieous  chamber  fluid  puM 
into  the  congericfl  of  vessels  called  the  canal  of  Schlemm.  into  the  IjTBpli 
sjMLces  of  the  cornea,  into  the  subconjunctival  tissue,  into  the  pe^ichoroitil^ 
both  outside  and  inside  of  the  ciliary  muscle.     The  greatest  part  pours  into 
the  canal  of  Schlemin.     He  findH  a  current  coming  forward  from  the  vitreoM 
to  the  aqueous,  and  also  says  that  (1.  c,  p.  30*.')  it  is  probable  that  the  Oold 
secreted  by  the  ciliary  processes  posterior  to  the  zoimla  divides  into  two 
portions,  one  part   passing  fitrward  into  the  j>osterior  chamber  and  thence 
through  the  pupil  into  the  anterior chajuber;  theother  parsing  book  throng 
the  vitreous  and  out  througli  the  central  canal  of  the  opticus  into  the  ti«ia 
■of  the  orbits    The  epithelium  of  the  uiembrone  of  Descemet  prevents tl 
.  passa^re  of  fluid  directly  through  the  cornea.     He  makes  the  significant 
mark  that  the  failure  to  Inject  the  anterior  chamber  from  the  vitreous 
probably  due  to  the  closure  of  tlte  chamber  anglefrom  the  increaseti  vitreo' 
tension,    (iifford's  article  is  elaborate,  and  in  it  are  numerous  references 
the  work  of  others.     U  coiupletes  and  clears  our  conceptions  on  this  subjec' 
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Whatever  the  remote  or  exciting  cause  may  be,  we  have  to  ex- 
plain the  exaggerated  tension  either  by  an  excessive  supply  of 
intraocular  fluid  or  by  its  diiniiiishcd  outflow,  or  by  a  mixtuit?  ol 
both.  The  optic  disc  is  the  svcake^st  spot  of  the  fundus  and  natucall, 
yields  to  unusual  pi'essuref  while  its  excavation  may  perhaps  I: 
promoted  by  special  weakness  or  pathological  softeniu^r  of  the' 
structure  of  the  lamina  cribrosa,  which  has  been  experimentally' 
proved  to  be  possible  (lAker).*    Whatever  hinders  outflow  through 
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'  KImische  Monatsblatter,  xxiv..  May,  1886. 
*  Ueber  die  Genese  des  C4taucoms,  Berloht  Ophtb.  Cieaell.  zur 
p.  87. 

•Archives  of  Ophthal..  xv.,  IW,  1885. 
*ArchiveKof  Oi>hthal..  ixi..  3.  171,  April.  1809. 
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^hese  channels  will  cause  accumulation  of  fluid  and  increased  ten- 
sion.    A  natural  sequence  will  be  excavation  of  the  optic  nerve, 
-en^rgemcnt  of  the  eiuuuctory  anterior  ciliary  and  other  vessels, 
<lilatation  of  the  pu[)il  and  anaesthesia  of  the  cornea  by  impairment 
«1  nerve  function;  and  as  the  orig-in  of  the  pi*essure  is  behind  the 
lens,  the  anterior  chamber  becomes  shallow  by  advancement  of  the 
lens  and  iris.     The  stretching  of  the    fibres  of  the  optic  nerve 
by  the  distention  accounts  for  impaired  vision,   both  peripheral 
and  central,  and  the  choroidal  ring  around  the  ditic  is  caused  by 
the  same  process  inducing  atrophy  of  fibres  from  the  choroid  to 
the  lamina  cribrosa.     The  iridescent  halos  have  been  shown  bj' 
Collins  to  be  due  to  slight  changes  in  the  corneal  epithelium  caus- 
ing  diffraction  of  light  such  as  may  be  seen  on  a  foggy  night  in 
looking  at  a  light  through  a  steamy  window.    The  limitation  of 
the  field  on  the  nasal  side  raay  perhaps  be  explained  by  the  cfTect 
of  pressure  on  the  retinal  arteries,  because  they  are  displaced  to 
^the  uasal  side,  and  their  distribution  to  the  temporal  side  of  the 
^petina  makes  it  more  difflcult  to  sustain  the  nutrition  of  this  por- 
Vtion.     Dirci't  pressure  on  the  optic-nerve  fibres  may  account  for 
^occasional  scotoma ta. 

B      The  pathological  ieswns  of  glaucoma,  as  has  already  been  said, 
"ai*e  very  numerous.    From  the  time  of  U.  Muller  {Gi^acta^s  Aj-chives, 
I     IIL)  almost  couutless  examiuatious  have  been  made,  but  it  will 
■profit  us  little  to  enumerate  all  the  morbid  conditions  which  have 
»l)een  described,  because  every  tissue  is  at  some  stage  the  scat  of 
P Regeneration,  and  enucle^-ited  eyes  are  naturally  those  which  have 
advanced  far  in  disease.     In  a  general  way  it  maj'  be  said  that  the 
blood-vessels   of  the   iris  and   ciliary   body  are  degenerated,  the 
I    ciliary    processes  engorged,   and   in   the   vessels  of  this   region, 
Aincluding  the  canal  of  Sehlemm,  a<xumutation  of  pigment  often 
"takes  place.    The  fibres  of  the  ciliary  muscle  become  atrophied. 
The  choroid,  especially    in    its    equatorial    parts,    shows  inflam- 
matory   and    ati'ophic    changes,    and    more    particularly   in   the 
outer  layers,  i.e.,  in  the  large  vessels,  and  lesions  can  be  traced 
backward  to  the  so-called    sclerotico-choroidal   ring   or   plexus 
which  supplies  the  sheath  of  the  optic  nerve  near  the  lamina  crib- 
rosa.   The  chorio-capilhiris  may  become  atrophied.    The  venae  vor- 
ticosa?  become  thickened  and  their  calibre  more  or  less  occluded  by 

t hyperplasia  and  outgi-owthsof  the  endothelium.  We  have  in  these 
choroidal  conditions  factors  for  botli  increased  secretion  and  abated 
excretion.  The  sclera  shows  evidences  of  inflammatory  action 
propagated  from  the  choroidal  vessels,  and  it  becomes  more  resist- 
ant than  normal;  while  Coccius  and  Wedl  have  observed  its  fatty 
degeneration.  The  supm-choroidea,  which  is  a  large  lymph  space, 
becomes  more  or  less  obliterated  bv  adhesions. 
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The  vessels  of  the  optic  nerve  often  show  signs  of  inflammatroSI 
in  thickening"  of  the  adventitia;   but  this  seems  to  he  the  flTixi  oti 
the  intlammution  of  the  nerve  sheath  (the  inner  sheath)  wbkh  liAsI 
come  from  the  choroid  by  way  of  the  sclero-choroidal  riop.    From 
the  same  cause  it  sometimes  follows  that  the  lamina  cribrosa  li>srs 
its  resisting:  power  in  some  measure. 

It  remains  to  add  that  the  peripheral  part  of  the  n-tina 
always  diseased,  showing  thickening,  cystoid  degeneration,  air 
phj',  immigration  of  pigment,  disappearance  of  the  bacilli;  all 
which  are  explained  by  the  contiy^ioiis  choroiditis.    In  older 
changes  extend  fartlier  back  upon  the  retina  and  cause  thickmingl 
of  the  vessels,  sclerosis  of  the  connective  tissue  and  degenerativej 
changes  of  the  nerve  elements.    The  vitreous  may  show  lesion 
such  as  follow  choroiditis;  sometimes  it  is  detached,  but  in  geni'i 
its  condition  is  normal.    The  ciliary  nerves  become  diseased,  esp 
cially  in  the  equatorial  region,  and  as  they  emerge  with  the  ^^e 
vorticosic  through   the  sclera.     Atrophy  of  the  ciliaiy  muscle 
common.  :ind  Sclioeii   iitteiiipts  to  account  for  excavations  of  ihfl 
optic  nerve    of   whatever   kind   by   traction   of  its  fibres.     Fo 
elaborate  studies  upon  the  etiology  and  pathogenesis  of  glaucoma^ 
see  Birubachcr  and  Czerniak.'     We  have  some  exammatioDS 
eyes   obtained  soon  after  attacks  of   acute  glaucoma,   the  latt 
by  Birnbacher,  Graz,  1890,  pp.  44,  with  plates.    Some  of  the 
cular   changes  meutiotied   are  described   and   figured.     Priestl? 
Smith*   informs   us  {\.Q.t  p.  75)    that    he    has    examined    ihiriyj 
four    specimens,    of    six    of  which    be   gives  photKigraphs.    Hii 
latest  monograph   oITers  the  best  and   most  conclusive  accoiin 
of    the    process    which    we    possess.      For   a   full    exposition  U« 
reader   is   n^ferrod   to  that.      lie  carries  out   and   substantial 
the  views  fli*st  clearly  set  forth  by   Adolph   Weber  in   1877,* 
which    obstruction    at    the  angle   of  the  aqueous  chamber  fti 
fixed  upon  as  the  essential  factor  in  glaucoma.     In  the  prenou 
year   Knies*  drew   attention   to  the  same   point,   but   rcganle 
inflammatory  adhesion  of  the  iris  peripheiy  ns  the  essential  cm 
dition.     Weber  accepted  this,  but  also  pointed  out  that  purvlj 


iGraefe'M  Arch.,  xxxi..  Abth.  f.,  297,  I8S5;  («niefe*s  Arch..  xxxU.,  Ata 
U.,  and  Abth.  iv..  1,  1888.  Stilting.  "Gljiueom  iiaeh  IJuear-Eitractio 
Qmefe'8  Arcli..  xxxiii.,  Abtb.  ii..  177,  1887.  Si-hoen.  "  Aetiolopie  dee  01 
coma,"  Itmefe'a  Aivh.,  ixxi.,  Abth.  iv..  1.  1885.  Behoen,  "  Dio  Afoumioo 
tionB-Aii8lrei)guii(^^n  utid  deren  Folffun,"  etc..  Graefo's  Arch.,  xxxiii.,  \ht 
I..  IM.  1887.  .Tacobson,  '^Beltrag  zur  I^ehre  vom  dlauoom,"  Oraefe's 
xxxii.,  Abth.  iii.,  90. 

•  "The  Pathology  and  Treatment  of  Glaucoma,"  London.  1801,  pp.  iW. 

'Oraefe'B  Archiv.  xiiii.,  2,  p.  l,  1877. 

*Gnw»fe'8  Archiv.  xxil.,  3,  1«S.  1876. 
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mechanical  obstruction  by  any  cause  was  all  that  was  necessary. 
Inllainnuitory  synt^chia  of  the  iris  periphery  was  mentioned  by 
H.  Miiller  {].  c).  It  is  (IgureU  twice  in  an  article  by  Pagensteoher  ^ 
in  tbc  number  of  Graefe's  Archirett  preceding  that  in  which  Knies' 
article  apjKiars.  The  value  and  potency  of  this  condition  have  been, 
since  it  was  tlrst  pointed  out,  a  fruitful  subject  of  discussion.  The 
Taiiety  of  views  held  by  able  men  is  exhibited  in  the  discussion  of 
Hei<U'll>erg*  in  1888.  The  opi>onents  of  the  so-called  retention 
theor>*,  or  those  who  at  least  regard  it  as  unproven,  are  Saaielsohn, 

■  Schweiyger,  Fuclis,  Alt,  and  others.  Among"  those  who  hold  it 
are  Leber,  Snellen,  Prie,stley  Smith,  Treacher  Collins,  and  many 
more.  Schweigger'  and  Alt*  regaixl  it  as  alatocomphcation,  and 
both  they  and  others  have  examined  glaucomatous  eyes  in  which 
the  peripheral  synechia  did  not  exist.  Weber  (1.  c,  p.  64)  speaks 
of  swulliag  of  ciJiary  pi'ocesses  pushing  forward  the  iH'riphery  of 
the  iris  and  figures  it,  as  does  Fuchs,^  and  this  condition  may  by 
its  subsidence  fall  to  be  discovered  at  examination.  Moreover,  he 
proved  experuuentally  (1.  c,  p.  27)  that  injection  of  oil  into  the 

.anterior  chamber  woutU  bring  on  glaucoma  because  it  could  not 

■find  exit  at  the  angle,  and  in  like  manner  ho  and  Priestley  Smith 
explain  the  exceptional  cases  where  occlusion  does  not  occur  by 
supposing  tiie  Huid  of  the  anterior  chamber  to  be  too  highly  al- 

Ibuminous  to  Hnd  its  way  put;  and  this  occurs  under  uijlammatory 
irritation  which  increases  as  well  the  amount  of  fluid  as  its  density. 
The  number  of  these  exceptional  cases  is  extremely  small. 

But  a  difHculty  remains  in  accounting  for  the  origin  of  glau- 
,a  simplex,  because  of  the  variability  of  the  tension  and  tiie  ab- 
ice  of  notable  evidence  to  prove  that  occlusion  or  obstruction 
'dues  really  occur.     On  this  subject  Priestley   Smith,  in    his  last 
monograph  summing  up  the  studies  of  ten  years  (!.  c,  1891),  gives 
us  a  ivasonahle  ground  of  explanation,  by  showing  that  the  crys- 

Italtino  lens  increases  in  size,  both  axially  and  transversely,  up  to 
the  end  of  life,  and  thereby  reduces  the  ciivumlental  space  and  re- 
duces the  vent  for  fluid  from  the  viti*eous  to  the  aqueous  chamber. 
Add  to  this  the  changes  in  blood-vessels  due  to  old  age,  to  gout,  to 
-rheumatism,  to  syphilis,  and  we  realize  how  the  escape  of  lymph 
|at  the  angle  is  retartled,  and  that  the  base  of  the  iris,  aided  by  the 
push  of  the  ciliary  processes,  will  tend  to  draw  toward  the  angle. 
We  must  also  bear  in  mind  that  the  size  of  the  lens  is  a  fixed  quan- 
;y  as  compare<i  to  the  diameter  of  the  cornea  or  globe,  i.e.,  if  tb« 


•  Graefe'B  Arohlr.  ixii.,  371.  ISTfl. 

"Siebenter  Perlodlscher  Intprimlinnal  Ophth.  Congrew,  nm, 
■  Archives  for  OphthaU,  April,  IMU.  pp.  MKi,  522. 

•  •'  Lectures  on  the  Huninn  Eye,"  1H80,  p.  01. 

•  Archiv  f.  Ophthal.  (Graefe),  vol.  ixx.,  2,  123,  with  plate. 
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latter  be  small  it  does  not  follow  that  the  lens  will  be  in  the  same 
proportion  tiut  rather  the  contrary  (see  Priestley  Smith,  I.  a,p,lt»(). 
This  explains  the  occurrence  of  glaucoma  in  tnicropbthalmic  (•>(«, 
because  the  lens  is  disproportionately  large.     It  is  to  be  bupposed 
tliat  provoking  causes  must  conspire  to  excite  plus  tension  wheo 
the  above  conditions  are  present,  and  these  will  be  found  in  the 
various  exciting  causes  which  have  been  referred  to,  viz.,  nervous 
irritation,  accommodation  strain  (Java!,  Schoen),  congestive  ten- 
dencies, and  various  morbid  conditions  which  change  the  quality  of 
the  fluid  secreted  by  the  ciliary  gland  (see  p.  4(U).     The  protnict4.'(l 
duration  nf  glaucoma  and  the  variations  in  tension  are  bysucli 
circum.stances  made  intelligible,  and  we  likewise  can  understand 
how  attacks  of  acute  and  subacute  iufliLmuiation  bring  on  their 
peculiar  and  soinetimcs  vehement  sympLums.    Many  other  cases 
arc  hereby  rendered  intelligible,  such  as  why  intra-ocular  tuuors 
may  or  may  not  bring  on  secondary  glaucoma;  the  effect  of  lux;i- 
tion  of  the  lens,  which  may  or  may  not  cause  rise  of  tensiou;  ttie 
optic  excavation  of  staphyloma  corncEe  and  scIerK,  and  in  buph- 
thalmus.     Finally,  we  can  understand  how  glaucoma  absolutum 
sometimes,  but  very  rarely,  passes  into  a  state  of  minus  tension, 
when  long  pressure  has  brought  on  such  atrophy  of  the  ciliary 
gland  that  secretion  is  suspended.    The  analogy  of  glaucoma  to 
strangulated   hernia    was   pointfil   out  by   the   late  Mr,   Qeorge 
Oritchett. 

The  crucial  cases  which  have  been  held  to  be  inexplicable  on 
Weber's  theory  are  those  of  glaucoma  after  extraction  of  cataract 
(of  which  at  least  one  hundied  have  been  reported),  with  or  ivith- 
out  iridectomy,  and  glaucoma  in  cases  of  absence  of  iris,  either  con- 
genital or  traumatic  (v.  Graefe's '  reported  cases  of  the  latter).  The 
apparent  difficulties  uf  these  two  clas-ses  of  cases  aiHJ  set  aside  by 
two  series  of  examinations  by  Mr.  Treacher  Collins,  the  one  a  study 
of  ten  ca-ses  of  glaucoma  following  cataract  extraction,*  the  othei 
the  study  of  three  eyes  without  irides  in  which  glaucoma  occurred 
Of  the  cataract  cases  nine  had  entanglement  of  either  the  iris  or 
capsule  in  the  wound  and  the  peripher}-  of  the  iris  adhei*ent,  and 
the  other  one  had  attachment  of  the  vitreous  to  the  wound  and 
also  blocking  of  the  angle  by  the  iris.  Similar  cases  have  been  ex- 
amined by  Natanson,^  in  many  of  which  similar  lesions  existed:  it 
was  not  found  in  all,  and  opinion  regarding  them  must  be  sus- 
pended.   In  two  cases  of  congenital  aniridia  with  glaucoma  <  there 
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■  Amhiv  fUr  Ophth.,  xv.,  2.  l.'SS.    See  also  Snellen,  Ophth.  Congress,  loaug.  | 
Dissert..  Heidelberg.  1888.  p.  WS. 

«  Tnuifl.  Ophth.  See.  United  Kin»rdom,  vol.  x.,  p.  108.  1890. 

'  "Ueber  (ilauooni  in  Aphakiechen  Aagen,**  Mattieson,  Dorpat,  188^ 

*  Ophthalmic  Review,  April,  1801. 
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was  found  by  Treacher  Collins  a  stump  of  iris  externally  invisible, 
which  had  perversely  insinuated  itself  into  the  iris  angle^  both  de- 
stroying lh«  sig-ht  and  establishing  the  theory.  In  the  traumatic 
case  the  ciliary  processes  had  been  pulled  forward  to  production 
of  the  same  result. 

With  all  the  positive  evidences  thus  conspiring:  in  a  cumulative 
way,  we  may  sn.f(*ly  accept  the  so-called  retention  theor>-  as  the 
usual  and  sulTlciont  explanation  of  glaucoma.  That  some  further 
details  will  yet  be  added  to  our  knowlwlgv  we  must  certainly  ejc- 
pect,  but  we  rnay  firmly  hold  to  what  we  have  already.  It  is  the 
true  scientilic  attitude  of  mind  to  be  ever  ready  to  receive  new  as 
well  as  to  hold  fast  proven  truth. 

Treatment. — Wc  may  say  something  about  medicinal  and  pal- 
liative treatment  which  finds  place  under  some  circumstances.  For 
example,  slight  inflammatory  attacks,  with  halos  and  some  pain 
and  a  little  dimness  of  sight,  mny  be  controlled  by  (juietness,  going 
to  bed,  absolute  rest  of  eyes,  sleep,  anodynes,  phenacetine,  perhaps 
even  morphine.  If  there  be  constipation  or  congestive  tendencies, 
an  aiH>rient  will  occasionally  have  good  effect.  More  important 
than  these  and  concurrently  Avith  them  is  the  use  of  eserine  (La- 
queur,  1S78,  Graefe's  Arvkit^t  XIV.,  2, 117)  in  mild  doses,  viz.,such 
as  contract  the  pupil  but  do  not  severely  stimulate  the  ciliary  mus- 
cle. The  fGrmer  elTect  relieves  the  filtration  angle,  the  latter  tends 
to  obstruct  it  by  inducing  congestion  and  swelling  of  the  ciliary 
processes,  or  in  so  far  negatives  the  desirable  ctfect.  The  dose 
should  not  be  stronger  than  gr.  ss.  vA,  gr.  i.  ad  3  i.  A  still  better 
prescription  is  eserine  gr.  i.,  cocaine  muriat.gr.  xx.,  aquffi  si.,  3 
drops  every  half-hour  until  relief  is  procured.  The  combined  effect 
of  tht'se  drugs  is  iriyosis  with  the  reduction  of  tension  duo  to  the 
paralyzing  inttuence  of  the  cocaine  both  upon  the  nerves  and  the 
vessels.  I  have  found  the  very  best  results  from  this  combination, 
which  may  be  varied  slightly  and  used  in  frequency  as  required. 
Again  for  glaucoma  simplex,  with  no  inflammatorj'  troubles,  the 
uae  of  the  eserine  and  cocaine,  or  of  the  former  only,  is  sometimes 
desirable  as  a  temporary  or  preliminary  resource.  Glaucoma  sim- 
plex runs  so  long  a  course  sometimes  (Mr.  Bowman  and  Priestley 
Smith  together  observed  a  case  whose  duration  was  twenty  years 
before  an  iridectomy,  and  successfully,  was  done,  Ophth,  Rev.,  1886, 
p.  *2(1I)  that  we  fwl  constrained  to  use  palliatives.  Again,  I  have 
had  to  treat  a  ease  of  glaucoma  absolutum  of  both  eyes  with  com- 
plete blindness,  in  a  feeble  woman  to  whom  the  removal  of  each  eye 
would  have  been  a  pitiful  calamity,  and  been  able  to  tide  over  the 
severe  inflammation  by  rest  in  lH!d,  free  use  ot  eserine  f^r,  \.  ad  3  U 
and  cocaine  4^  used  separately,  the  former  as  often  as  was  re- 
quired for  myosis,  the  latter  to  quiet  pain  and  abate  tension  used 
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much  more  frctiuently.  A  most  important  addition  to  tbcdropais 
oxtremoly  hot  fomentations,  kept  up  by  the  hour  until  relief  is 
gained ;  the  temperiitu  re  of  the  water  must  be  from  ivr  to  120'  F,, 
and  by  a  wad  of  absorbent  cotton  or  light  flannel. 

On  the  other  hand,  the  thinjers  to  be  avoided  are  mydriatics,  of 
which  even  cocaine  has  boen  known  to  set  up,  when  used  alone,  ar 
acute  inilaiiiinutory  attack.  The  reason  for  rejecLiug"  theui  ib ob- 
vious from  previous  statements.  It  does  not,  however,  follow  that 
for  ophbhalmoscopic  examination  in  a  quiescent  eye  one  mustn«ver 
bring-  about  moderate  dilation  of  the  pupil;  on  the  contrarj-,  I 
have  done  it  witli  impunity  many  times.  It  may  also  here  be  said, 
and  in  future  a]?ain,  that  after  iridectomy  it  is  necessaiy  to  u« 
atropine  early,  ?'.<;.,  withm  twenty-four  horn's,  to  prevent  adhi'sions 
from  iuctpient  iritis,  and  that  cserine  at  this  period  i.s  noxious. 

We  have  thus  given  due  consideration  to  certain  preUminary 
and  incidental  circumstances  which  belong'  to  the  practical  mkn* 
agement  of  glaucoma,  but  it  must  now  l>e  emphasized  strongly 
that  nothing  but  an  operation  done  at  a  proper  lime  and  in  a  proper 
manner  will  achieve  any  real  good,  or  bo  able  to  cope  with  this 
subtle  and  dangerous  disease. 

The  discover^'  in  1856  that  iridectomy  is  capable  of  curing  glau- 
coma stamps  the  name  of  Graefe  with  undying  honor.    Up  to  his 
time  no  remedy  was  known,  and  now  no  remedy,  except  an  opera- 
tion, is  of  positive  value.     The  experience  of  thirty  years  has  iudi- 
i  cated  some  of  the  limitations  of  the  operation  and  has  abated  some 
of  the  hopes  which  were  at  tli-st  cherished.    The  mode  in  which 
alone  it  can  be  ell'ective  was  pointed  out  by  Gracfe,  viz,,  that  the 
incision  must  l>o  in  the  extreme  limit  of  the  anterior  chamber,  and»H 
therefore,  either  at  or  one  millimetre  behind  the  transparent  edge 
of  the  cornea.    It  must  be  as  nearly'  perpendicular  to  the  surface 
as  avoidance  of  the  iris  will  permit.    It  should  be  from  six  to  nine 
millimetres  in  length.     Great  care  must  be  taken  to  prevent  tbej 
angles  of  the  colobcma  from  being  caught  in  the  wound  (sometira 
by  inserting  a  spatula),  and  the  iris  nmst  bo  excised  close  to  the 
surface.    Generally  two  strokes  of  the  scissors  arc  needful,  and  the - 
iris  must  bo  well  druwn  out  before  being  cut.    The  incision  may  bof 
jnade  \nth  a  lauce-knife  or  by  a  narrow  Graefe  cataract-knife;  the 
latter  is  better  suited  to  cases  with  very  shallow  anterior  chamber. — 
If  the  knife  bo  a  lance  its  base  should  not  be  more  than  eight  tofl 
ten  mm.  broad.     It  must  bo  so  thin  as  to  bend  rather  easily  when 
pressed  on  the  thumb-nail,  else  the  poiut  will  not  be  sharp,  unci  the 
edge  must  be  keen  and  smooth. 

Another  operation  is  sclerotomy.  There  are  two  wa,^■s  of  doing, 
it:  one  is  to  make  an  incision  with  a  luncc-knife,  but  this  is  not  tO| 
be  recommended,  because,  if  large  enough  to  be  elTecUve,  prolapse 
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of  iris  is  almosl  iinavoidablu^  and  is  disastrous.  The  suitable  man- 
ner is  that  of  Wecker.  The  pupil  is  brought  to  decided  contraction 
hy  escrinc,  and  if  incapable  of  decided  contraction  sclerotomy  should 
not  be  attempted  because  of  tl»e  probability  of  prolapse  of  iris.  A 
Graefe  cataract-knife  is  entered  at  the  an^le  of  the  chamber,  about 
two  millimetres  above  or  below  the  horizontal  meridian,  is  pushed 
across,  and  einerg-es  on  the  opposite  side  at  a  corre.sponiiinR"  point. 
The  incision  is  carried  onward  hy  a  to-and-fi*o  motion,  until  tho 
summit  of  the  arc  is  almost  reached.  Then,  by  turning^  the  edge  of 
the  knife  forward,  all  the  aqueous  is  allowed  to  escape,  and  the 
knife  cautiously  withdrawn.  An  undivided  bridge  of  linibus  about 
three  milliinetre.s  long  is  left,  and,  by  careful  management,  the  iris 
is  neither  wounded  nor  px'olapsed  (see  Fig.  ^IC).  The  operation  is 
iisually  dcme  upward  not  downward  as  in  the  cut.  With  a  very 
shallow  anterior  cluimber,  it  might  be  impossible  to  carr\'  out  this 
operation.  The  efficacy  of  the  proceeding,  however  performed,  is 
not  fully  established,  although  some  have  written  stron^^ly  in  its 
favor.  My  owzi  experience  leads  me  to 
favor  iridectomy  and  to  reserve  sclerot- 
omy for  exceptional  conditions,  as  when, 
^or  example,  there  is  great  liability  to  in- 
traocular hemorrhage  or  to  cataract  by 
rupture  of  the  auspensoiy  ligament.  '  . 

The  curative  value  of  an  o|)eraliou  is  Fw.  aft.  ^ 

itest  in  acute  and  subacute  intlammatory  glaucoma.  In  these 
iSes  the  result  may  be  perfect,  even  though  the  operation  bo  not 
strictly  in  accord  with  rules.  The  longer  the  delay,  tJie  less  favor- 
>able  the  prognosis.  A  week,  or  even  two  weeks,  has  not  proved 
too  long  for  restoration  of  sight.  But  the  gravest  uncertainty  at- 
tends delay,  and  Graetc  has  said  that  after  the  third  day  the 
S'estitution  is  sometimes  very  imperfect.  It  is  true  that  an  at- 
tack may  pass  otT  and  sight  be  i*elained  if  no  operation  be  done. 
In  chronic  glaucoma  the  measure  of  bcneftt  will  depend  on  the 
stage  of  the  disease.     If  no  central  vision  remains,  but  little  good 

^will  be  gained.  If  thert^  be  no  pei-ceplion  of  light  and  the  eye  be 
painful,  an  iridectomy  may  be  unavoidably  attended  by  loss  q( 
vitreous,  or  by  intraocular  hemorrhage,  or  by  other  accident,  and. 

^lead  to  aggravated  inflammation.  In  very  painful  cases  of  absolute 
glaucoma,  enucleation  is  often  done.  But,  as  a  less  atHictive  pro- 
ceeding. scleroton»y  may  be  attompied,  and  optico-ciliarj'  neurec- 
tomy  will  relieve  the  pain  and  ultimately  reduce  the  tension.  But 
ht  is  a  severe  operation,  sometimes  unsuccessful,  not  to  be  chosen 
in  feeble  or  irritable  subjects.  An  incision  into  the  sclera  upon  an 
oblique  meridian  between  the  inferior  and  external  recti  muscles, 
^ginning' near  the  equator  bulbi  and  going  \)a.c^ '<0qov3l\>  ^^.^  cA.  ^:ql 
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inch,  has  soiuetimeB  ^iven  relief.     It  is  called  posterior  scieniom^. 
In  a  caso  of  acute  corneal  staphj'loina  with  consecutive  gbucn 
Schiess  reports  having  divided  the   cornea  twice  and  aflei . 
done  sclerototnia  posterior  six  times,  and  finally  an  iriUtrUKny, 
before  securing  normal  tension  and  vision  jj-^f  (BcT'iciit,  U' ' 

Stretclung- of  the  infra-trochlear  branch  of  the  fifth  v- 
comes  out  near  the  upper  and  inner  angle  of  the  orbit,  on  tbc  sue 
of  the  nasal  bone,  has  been  employed  with  some  success  (Badil, 
Abadie)  to  relieve  the  pain  of  extreme  cases.  It  has  in  some  cases 
mitigated  the  suffering  and  appeared  to  abate  ther  tension; 
the  rationale  ia  obscure  and  the  proceeding  by  no  means  well ; 
credited. 

For  glaucoma  simplex,  iridectomy  is  the  only  reliable  remtdj 
But  while  some  cases  yield  a  perfect  result,  others  startle  lu 
exhibiting  worse  vision  after  the  operation  than  before  it.  This  i 
niea.surably  explained  by  the  enlargement  of  the  pupil  and  by  Ih 
astigmatism  wliich  is  very  liable  to  be  produced.  On  tht-se 
counts  the  iridectomy  should  bo  done  upward,  that  the  droopia 
lid  may  cover  some  of  the  coloboma.  But  cases  occur  in  which  ; 
great  ixiduclion  of  sight  ensues,  wliich  can  be  explained  only  I 
direct  miscliief  from  the  operation.  If  the  field  be  narrowed  clo 
to  the  macula,  there  is  liability,  according  to  Graefe  {Arcfiit\ 
Ophth..  XV.,  3, 182, 18G9),  to  serious  damage  to  central  sight,  bo 
Scliweigger  gives  a  contrar>'  experience  (1.  c,  p.  503).  Hcmop 
rhages  into  the  retina  and  nerve  are  Hablo  to  occur  in  all  forms  q^ 
glaucoma  after  iridectomy,  and  the  loss  of  sight  thus  occasionc 
will  be  i-egained  in  from  four  to  eight  weeks.  The  exc<?ptioual 
cases  now  alluded  to  are  few,  and  cannot  weigh  against  the  well- 
known  evil  tendencies  of  unchecked  glaucoma. 

Gruening  (Trans.  Amcr.  Ophth.  Soc,  1889,  p.  287)  says  that  in 
chronic  inflammatory  glaucoma  with  degenerative  changes  m  the, 
iris  neither  iridectomy  nor  anterior  sclerotomy  gives  the  desired] 
relief.    Postenor  sclcrotoruy  may  do  it  at  times.     In  simple  glau- 
coma iridectomy  (which  he  docs  early)  generally  maintains  tbel 
status  quo  ante,  and  is  therefore  indicated.     In  intermittent  glau- 
coma {which  seL'ms  to  be  a  sub-variety  of  simple  glaucoma)  iridef-J 
tomy  is  often  followed  by  reduction  of  sight.     The  discussioD  foI-| 
lowing  is  interenting. 

It  remains  to  state,  as  to  iridectomy,  that  itj;  performam-e ' 
upon  one  eye  may  be  the  occasion  of  an  acute  outbivak  iu  lb<? 
other  and  hitherto  perhaps  unimpaired  eye.  Of  course  the  secondj 
eye  must  then  be  operated  on.  Cases  of  this  kind  are  infrr- 
quent — I  have  seen  but  one  instance.  But,  after  all,  it  must  be 
emphatically  declared  that  glaucoma  knows  no  cure  but  by  M 
operation,  and  that  the  most  favorable  results  arc  gained  wbeo^ 
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id  that,  as  an  immediate  effect, 

to  the  normal,  and  the  longer 

Ftory  will  be  the  issue.    The  ante- 

s  abolished  for  a  week,  showing 

or  continuance  of  plus  tension;  the 

_        ^^  •ai'cly  be  found  much  lessened.    Some- 

Pk>m  ^^^i  A\-  weeks  regain  its  former  state  of  in- 

^_^    i  ^h  a  condition  a  second  iridoctomy  should 

^^r^^  4 y  opposite  the  first,  or  sclerotomy  may  be 

^^  .sp-s  the  operation  fails  to  make  any  good 

sion  and  ftmction  of  the  eye,  even  when  the 
-    -  -  ,  the  stage  of  glaucoma  absolutum.     Graefe 

lit   glaucoma.    Weber  has  ofTered  an  explana- 
y  for  this  critical  plight.    He  assumes  that  the 
•  loss  of  aiiupouK  at  the  iridectomy  comes  forwai*d, 
>sition,  and  by  its  edge  continues  to  obsti-uct  the 
na.    He  proposes  to  press  the  lens  back,  after  the 
ered  from  the  operation,  by  doing  paracentesis  of  the 
,  while  the  wound  in  the  sclera  is  held  op*rn  bj'  rotat- 
Jraefe  knife,  the  finger  Is  to  be  pressed  on  the  coniea 
the  half-shut  lid,  and  the  pressure  is  to  be  made  to  bear 
y  over  the  coloboma.    A  successful  proceeding  is  narrated 
istley  Smith  (I.  v.,  p.  l.Vi).     Posterior  sclerotomy  alone  has  by 
been  found  elfective  in  correcting  this  deplorable  condition, 
ino  of  the  not  uncommon  effects  of  iridectomy  is  that  the  cica- 
reniains  distended.    The  wound  closes,  but  after  a  time  the 
Kion  rises,  and  the  Bear  being  weaker  than  any  other  part, 
s  into  a  cystoid  form.    It  has  been  assumed  that  thi.s  cystoid 
much  to  do  with  abating  intraocular  tension,  by  favoring 
filtration  through  its  attenuated  walls.    As  an  actual  fact  it  is  not 
necessary  to  the  pi-oper  fulfilment  oT  tlw  purpose  of  the  0|>eratiDn, 
but  is  to  be  looked  upon  as  un  evidence  that  the  iridectomy  has 
not  accomplished  to  the  full  degree  itfe  purpose.    For  not  a  few 
cases  of  cystoid  scar,  the  explanation  is,  that  the  iris  has  been 
caught  in  the  wound,  either  at  the  sphincter,  or  by  a  surface  at- 
tachment.   Sometimes  this  imperfection  in  the  operation  cannot  be 
prevented,  hecauso  the  loss  of  aqueous  does  not  lower  the  t:i-nsion 
enough  to  permit  the  iris  to  be  completely  returned;   hence  condi- 
tions favorable  to  cystoid  sc;ir  are  prepared. 

Cataract  may  occur  within  a  few  days  or  weelvs  aft<.T  an 
operation,  bewiuse  of  rupture  of  the  zonula.  Undue  pressure  in 
manipulating  the  eye  will  be  the  cause,  and  a  blunt  knife  may  be 
responsible.  This  is  a  reason  for  prefeiring  a  Graefe's  knife  to  a 
Lince  and  emphasizes  the  necessity  for  the  highest  perfection  in  the 
instrument,  whatever  itj*  form.    With  coexiateat  v^tV^'^ev^  o^avx* 
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ties,  Dr.  Bull,  I.  c,  shows  that  the  operation  materially  liast^-nt'd 
the  growth  of  the  cataract  iu  half  such  cases,  viz..,  in  twenty  oul  of  ^ 
thirty-five  eyes.  H 

The  fonnation  of  cataract  may  be  attended  by  symptoms  of  ~ 
irritation  and  the  only  lernedy  will  be  its  extraction.  If  forced  to  j 
this  proceeding,  a  ^ood  result  is  quite  pos.sibte,  but  naturally  thcirafl 
is  considerable  risk.  " 

With  high  tension  and  a  shallow  chamber  and  risk  of  causing 
cataract  it  has  seemed  to  me  better  to  make  a  narrow  iridectouj, 
say  5  mm.,  auU  after  some  weeks,  as  cii'cuiiistances  indicate,  to  re- 
peat the  operation.  I  am  sure  that  u  large  iridectomy  eatatls 
^reat  risk  of  cataract  in  some  cases,  however  perfect  its  tectuucal 
performance. 

The  explanation  how  iridectomy  can  eiTect  permanent  relief  of 
tension  I'emains  somewhat  obscure.     Filtration  through  the  scar, 
especially  if  cystoid,  is  an  obvious  explanation,  but  how  the  re- 
moval of  a  sector  of  iris  increases  the  elTect  has  been  imptTfectly 
understood.    It  caimot  be  by  any  direct  influence  upon  the  pB^ 
meability  of  the  canal  of  Scldernm,  as  has  been  supposed,  because 
this  is  not  invariably  obstructed  and  the  wound  never  reaches  so 
far  back  as  this  point.    The  removal  of  a  sector  of  iris  has  beoi 
expcrJEJieTitally  proved  to  substitute  for  the  long-  routo  of  tbecapO- 
laries^adircctanustoniotic  communication  bstween  the  arteries  and 
veins  at  the  iris  periphery,  which  gives  relief  to  the  circulation  of  the 
iriStaud  iu  a  measure  to  the  choroidal  circulation,  by  the  recurwDt 
branches.   From  this  ensues  abatement  of  pixissure,  and  the  value  of 
a  broad  excision  is  understood.    At  the  coloboma  there  will  be  no 
iris  to  be  pushed  forward  by  swollen  ciliary  processes,  which  to 
this  extent  makes  access  to  the  canal  of  Schlemm  more  easy,  aod 
promotes  the  more  dii*ect  passaj^^e  uF  lymph  from  the  vitreous  to  the 
aqueous  humors.     A  very  interesting  case  is  minutely  detailed  a 
illustrated  by  Priestley  Smith  (1.  c,  p.  148),  in  which  u-idecto 
rescued  the  eye  for  twenty  years,  and  without  any  cystoid  scars 
minute  fistula  was  found  leading;  from  the  aqueous  into  an  opcD 
space  beneath  the  thickened  and  elevated  conjunctiva.     The  relied 
of  the  retarded  lymph  cii'culation  is  evidently  the  method  of  heljn™ 
Acute  attacks  are  prevented,  while  a  gradual  re-establishment  of 
the  old  obstructive  conditions  is  retarded  but  not  always  warded  off. 

For  acute  glaucoma  not  only  the  operations  referred  to  secure— 
prompt  relief,  but  an  incision  in  a  meridian  of  the  globe  reachin^f 
from  the  hmbus  across  tlie  periphery  of  the  iris  (Hancock)  will 
suffice,  and  inasmuch  as  the  lesions  iu  this  typo  arc  not  likely 
be  profound,  the  explanation  is  easy,  because  all  that  is  needed 
drainage  of  fluids  for  a  few  hours  by  an  efTlcient  paracentesis. 
is,  however,  far  better  to  do  vt\d»iclouvv  Cor  even  these  eases. 
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^  performing  iridectomy  one  may  properly  choose  to  give  a 

{^  ^'vvl  anieslhelic^  uot  merely  to  obviate  pain,  but  to  lessen  the 
5i.^^*-*-^ties  of  the  operation,  and  the  dangler  of  untoward  complica- 
^  ^**-  One  may  Rometimes  resort  to  cocaine,  but  we  must  be  able 
r\v*^'^^st  the  patient  during  the  actual  excision  of  the  iris,  which 
.^1^^.^  "^e  painful,  and  bein;^  a  mydriatic  the  substance  partakes  in 
&^  ^*^  measure  of  the  disadvantaj^cs  of  this  class  of  remedies.  Its 
^^^^t  in  slirinkinp  the  blood  and  lymph  vessels  has  been  known  to 
'^^He  Iraiisiiiiation  of  Mie  aqueous  through  the  cornea  and  conse- 
^*it  lifting  of  the  epithelium  in  a  bleb  (Gruening-). 

The  eye  must  be  handled  with  great  care,  the  incision  be  per- 

^*»enil  and  of  length  varying  from  six  lo  eight  niillimelres,  aud 

Me  bit  of  iris  completely  excised,  and  an  entire  return  of  the  mem- 

'  *^frane  without  entanglement  in  the  wound  secured.     Sometimes 

Umorrhage  into  the  anterior  chamber  is  copious.    In  chronic  cases 

^he  lens  may  present  in  the  wound  and  retiuiro  removal 

If  prolapse  of  vitreous  occurs  the  effect  will  be  bad  and  reaction 
lay  tje  severe  enough  to  compel  enucleation.    If  cataract  show 
Itself  after  a  considerable  i>eriod,  it  niay  not  be  due  to  puncture  of 
le  capsule,  but  to  rupture  of  the  zonula  by  undue  pressure  (per- 
bps  a  bad  knife),  or  llirough  allowing  the  aqueous  to  escape  with 
grush  as  the  wound  is  made.     Hemorrhage  iuto  the  vitreous  wiU 
luse  severe  reaction.      Hemorrhages  may  occur  in   the   retina 
rhich  will  after  several  weeks  be  absorbed  and  often  without  seri- 
ous detriment  to  sight. 

I  usually    instill  atropine,  gr.  iv.  ad  5  *•»   within  twenty-four 
lours  to  prevent  synechia;  and  continue  to   do  so   for  several 
lays.     Should  decided  reaction  follow  the  openition,  we  may  re- 
sort to  leeches,  anodynes,  very  hot  and  persistent  fomentations. 
id  if  there  be  iritis  we  need  not  hesitate  to  use  atropine  freely  as 
'  in  ordinary  iritis.    The  anterior  chamber  sometimes  is  not  i-efllled 
1  for  many  days  or  even  for  two  weeks.    If  after  j-ecovery  the  eye- 
"ball  remains  hard,  a  sclerotomy  (usually  anterior,  possibly  posterior 
sclerotomy)  may,  after  a  time,  be  done  either  upon  the  same  side 
rith  the  colobonia  or  on  the  side  opposite.    A  second  iridectomy 
ras  advised  by  Graefe,  but  the  great  enlargement  of  the  pupil  may 
t)e  a  valid  objection  if  the  vision  be  good  enough  to  make  its  best 
1  preservation  urgent. 

In  liemorrhagic  glaucoma  imusual  risk  attends  iridectomy,  and 
I  sclerotomy  may  be  preferred,  while  enucleation  maybe  necessiiry 
I  aa  a  relief  from  pain. 

If  glaucoma  take  place  in  myopic  eyes,  the  indications  of  its 

I  presence  are  often  uncertain.    The  papillary  excavation  becomes 

simply  an  exaggeration  of  the  form  which  the  myopic  distention 

has  already  impretised  upon  the  nerve  disc.    Hence  it  may  slope  to 
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the  temporal  side  and  not  be  very  steep  on  the  nasal  sWi*  nor  an. 
proach  very  near  the  nasal  border.  The  jU'lciinj;  of  Uieocuiar 
tunics  in  general  dilTuscs  the  pressure  effect,  and  we  thervfore  ttad 
it  less  sliarply  concentrated  on  the  ncr\*e.  We  may,  however 
easily  elicit  pulsation  of  the  arteries  on  the  disc,  and  wo  not*  duu- 
inutions  in  central  or  peripheral  vision  or  disseminated  scotomata 
with  especial  care.  If  they  are  not  explained  by  tissue  changes  in 
the  choroid  about  the  macula  or  elsewhere,  we  must  give  weigbt  to 
the  possible  inlluence  of  glaucomatous  pressure,  notwithstandinr 
the  absence  of  pronounced  plus  tension  capable  of  being  appreci- 
ated by  the  finder.  It  is  readily  understood  that  a  highly  myopic 
eye  with  attenuated  walls  may  be  in  a  state  of  glaucoma  without 
manifesting  marked  increase  of  tension  to  palpation.  Happily  we 
do  not  often  meet  this  condition,  because  the  general  dilTusion  of 
pressure  coiiMnoiily  jirotects  the  nerve  from  undue  share  of  Its  in- 
fluence. When  we  do  come  upon  glaucoma  in  lu^'opic  eyes  xxv 
tomy  should  not  be  withheld. 

A  word  may  be  added  as  to  certain  special  cases  where  glai 
coma  occui*s  with  a  deep  anterior  chamber,  as  in  cases  of  spoi 
iritis,  of  cyclitis,  and  some  corneal  cases.    Paracentesis  usually  giv^ 
relief  and  may  be  frecfuentl^-  re|>eated,  while  iridectomy  will  be  lid 
in  reserve.     We  are  likewise  to  rely  on  constitutional  remedies  foi 
gout,  rheumatism,  and  syphilis.     These  cases  are  the  glawo 
anferius  of  Snellen.     It  may  be  added  that  Wicherkiewitz  (Sit* 
ter  Opiitli.  Congress,  Heidelberg,  18H8,  p.  264)  failed  to  cun- a 
of  glaucoma  by  iridectomy,  and  afterward  procured  relief  by  an 
syphilitic  treatment  (see  also  Pfliiger,  ibidem,  p.  27(J). 

The  probable  value  of  iridectomy  haa  by  Nettleship  been  close! 
hinged  upon  the  condition  of  the  iris;  that  if  in  a  state  of  incipieni 
atrophy  or  if  iutlltrated  withinHaramatory  products,  the  progni 
will  be  I'elatively  bud.  If  it  act  ijuickly  to  esehne,  the  prognoi 
will  he  good.  Genei-al  senile  degeneration  is  decidedly  unfavorabi 
Other  operators  recognize  within  certain  limits  the  value  of  tbi 
study  of  the  ii*is  as  resi)ects  operative  prognosis,  Gruenmg,  Bui 
etc,  etc.,  but  with  less  emphasis  than  Nettleship, 

A  most  iiiHtntptive  (lap^r  liy  E.  Treiirlier  CulHiitc,  *'on  the  operaiiv 
treiitiiient  uf  f;laucoiiiii.  bii»e<l  on  tht>  im\ho\ogif!a.\  examination  of  twenlj 
tliree  eyes   wlticli  luwl   ht^ii  varioiinty  n}i(>ruted  on,"  is   worthv  of  oarttul 
study,  uud  the  following  passage  is  pertinent  (1.  c,  p.  175):  "Starting  vltj 
the  now  uhnoKt  uruventally  accepted  UHfiuuiption  ttiiit  the  ten«tuu  in  primarl 
glaucoma,  in  whatever  way  it  urny  uritM?.  is  kept  up  Ijy  the  apixtslrion  of  11) 
root  of  the  irie  t<i  the  posterior  Hxtrfiioe  of  the  cornea,  which  prevent*!  Ih*»  ci 
of  the  aqiieoiiH  humor  from  the  anterior  eliainber  into  the  spaces  of  Fotitaiu 
I  Infer  that  an  iriOectoniy  may  r»*medy  thin  condition  in  the  following  wayl 
(I>  When  the  HpiKktition  is  recent  very  Hliglit  iiiefins  jire  sonietiines  sufDcient," 
the  escape  of  the  aqueoua  atid  a  drag  ou  the  iriu  being  enough.    It  wam  bo,  I 
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^**^k,  ia  Com  10,  for  in  it  the  aD(fle  of  the  anterior  chamber  waa  open  on 
""^-^^b  sideA  of  the  sectionR,  though  a  piece  of  the  root  of  the  irU  had  beeu  left 
^^  ^tie  iritlectoiuy.  (2)  In  some  of  the  recent  and  acute  cuses  1  have  ahowu 
^^^t  the  iris  t«arB  away  from  its  extreme  root,  thus  leaving:  a  lart;e  portion 
^  ^lie  nitrutiuu  area  free  for  draiiia*re,  even  should  the  remainder  of  the  iris 
^**t,a.in  its  faulty  position.    (3)  In  other  cases  a  permanent  gap  is  maintained 
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the  walls  of  the  globe  by  the  prolaijwe  of  a  fold  of  iria  into  the  wound. 


■*- *ii8  iris  tissue  subsequently  either  becomes  stretched  and  atrophied  or  rui>- 
*-^reji  periodieally,  thus  allowliigthe  aquecius  to  pass  through  it  into  the 
^^iboonjunctival  tissue  and  become  absorbed  by  the  lymphatics  and  vessels 
Situated  therein.  By  these  means  a  new  channel  for  tlie  exit  of  aqueouR  i« 
'^z^rmed,  the  uormal  ones  remaining  blocked.  The  tension  in  Case  33  was 
"^^^tired  in  this  way  {see  also  Priestley  Smith's  case,  p- 148,  and  in  this,  moreover, 
■^■^cognize  the  modus  oi>erHndi  of  eystoitl  Kcars). 

"A  sclerotomy  may  produce  a  j>enuatieut  reduction  of  tension  in  the  first 
^r  third  of  the  above  wuyn,  or  it  iiiny  open  up  a  fresh  means  of  ticoess  to  (be 
filtration  area  by  forming  a  permanent  gap  iu  the  adherent  root  of  the  iris, 
mo  that  excess  of  Ihiid  could  tind  a  direct  channel  of  exit  from  the  posterior 
chamber  instead  of  passing  through  the  pupil  into  the  anterior  chamber.    It. 

I  would  thus  bo  shnrt-circnited.  I  buve  shown  tliut  a  sclerotomy  incision  may 
dirjde  the  adherent  root  of  the  iris  (Fig.  2),  and  that  it  must  necessarily  do 
HO  when  the  iris  is  atrophied  as  whII  as  adht^rent.  An  iridectomy  or  sclerot- 
omy falls  to  relieve  tension  when  none  of  the  alwjve  conditions  are  attained. 
An  iridectomy  may  ulso  fail  as  the  result  of  adhesion  of  the  lens  to  the  sctero* 
corneal  clcjitrix,  so  that  it  becomes  displaced  forward,  itii  upper  border 
blocking  the  fresbly-openwl-up  filtration  area. 
"  It  cjiu  easily  Iw  understood."  says  Sir.  Collins  (I.  c.,  p.  178),  *' why  thin 
should  be.  In  an  eye  with  adhesion  of  the  root  of  the  iris  to  tlie  cornea  the 
pQpU  would  less  readily  contract  than  In  one  where  no  such  mlhesion  waa 
present.  Atrophy  uf  the  iris  tissue  in  glaucoma  and  ectropion  of  the  uveal 
pigment  at  the  papillary  niftrgin  are  usually  associated.  The  atrophy  of  tho 
iru  is  due  to  the  construction  of  its  blood-vessels  from  pressure  of  its  root 
aigainst  the  ixisterior  surfnce  of  the  cornea.  When  this  pressure  has  been  of 
loDg  standing  ailhesion  takes  place.  Hence  1  think  it  may  be  taken  for 
granted  that  an  eye  liaving  a  pupil  with  a  marki-d  bliu:k  ring  to  it,  wliich 
will  not  contract  well  to  ewriiie,  Iiiik  consideru.ble  fidhesitin  of  th«  root  of  the 

»lris  to  the  cornea,  and  is  an  unfavorable  ontMi])on  which  tojierfonn  an  iridec- 
tomy for  the  purpose  of  relieving  tension.  (The  uveal  ectropion  comes  by 
Bhrinkin^  of  the  atrophied  spongy  tissue  of  the  front  of  the  iris.)  A  sclerotomy 
performed  with  the  intention  of  making  a  permanent  gap  in  the  adherent  root 
of  the  iris  would  be  more  likely  to  succeed.  It  souietimes  happens  that  one 
portion  of  the  i>eripher>-  of  the  iris  becouies  ftdhercnt  to  the  cornea  sooner 
than  another.  This  is  rendered  ovi<lent  clinically  by  the  pupil  becoming 
eocL-ntric,  it  biding  drawn  toward  the  side  on  which  the  ndhesion  is;  also  by 
the  anterior  chanilier  being  shallower  on  the  sitle  of  the  ailhesion  and  by 
there  beitrgmore  marked  uveal  pigment  there.  It  follows,  therefore,  that 
lliere  would  be  more  likelihood  of  tho  iris  tearing  away  at  its  root,  if  tho 
iridectomy  wjis  porfonued  where  there  was  most  iris  present,  where  the  an- 
terior chamber  was  deepest,  and  when  there  was  least  ectropion  of  the  uveal 
pigment,  than  if  done  In  the  opposite  direction." ' 

From  Horner's  clinic  we  have  reports  by  Sulzer  of  103  cases  of 
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iridectouiy.  Of  these  2*2<(  were  improved,  37)^  were  held  stationary, 
23^  sulTered  slij^ht  deterioration.  In  13^  vision  became  rapidly 
worse,  and  in  3.8^  was  iniiiiediatcly  much  damaged.  Fuchs  ("  Lehr- 
buch,"  p.  3ti8,  1839)  gives  39  cases  of  glaucoma  simplex,  observed 
from  five  to  ten  years  after  operation,  of  which  19  gain«d  better 
vision  or  did  not  lose  any  more;  in  ^0  vision  became  worse,  either 
with  or  without  return  of  plus  tension.  That  is,  prolonged  obser 
vation  ascertained  good  results  in  lialf  of  tlie  cases.  Bull  gives  \«m 
favorable  results — viz.,  of  154  iridectomies,  vision  was  no  wors**  fora 
year  or  more  in  36  e^^es,  and  temporary  improvt-ment  wasfoUouml 
by  worse  sight  in  10  eyes ;  while  in  108  eyes  vision  gi*ew  slowly  worse 
steadily.  Statistics  coming  from  hospital  and  dispensary  practice 
are  always  less  favorable  than  if  taken  among  patients  in  Uie 
higher  walUs  of  life.  The  stage  of  the  disease  is  always  ft  most 
important  factor.  It  may  be  truly  said  that  nothing  can  be  worse 
in  most  cases  of  glaucoma  {i.e.,  remembering  the  exci-ptions  il* 
ready  pointed  out)  than  to  do  nothing.  It  is,  howc%'er,  true  Ihikt 
for  some  dilTlcult  cases  where  we  are  in  donbt  between  atrophy  ot 
the  optic  nerve  and  glaucoma,  full  doses  of  strychnia  may  be  em* 
ployed  for  two  to  four  weeks  as  a  means  of  reaching  a  conclusion.  | 
Moreover,  after  iridectomy  in  glaucoma  simplex,  stiychnia  may  ' 
stimulate  the  damaged  nerve  fibres  and  improve  sight.  The  doMi 
must  be  large,  reaching  from  i  to  I  grain  per  diem,  by  gradull 
increase. 

For  an  admirable  historical  sketch  of  our  present  knowledge 
of  glaucoma  see  Prof.  H.  Snellen  {Ophthalmic  Revieir,  Feb.,  1691, 
Vol.  X.).  The  articles  of  von  Graefe  {Archiv  f.  Ophth.,  Bd.  IIL. 
%  548,  and  IV.,  3,  137,  and  Bd.  VIII.,  2,  243,  in  the  years  1850, 1858 
and  lB*il)  will  well  repaj'  perusal  as  models  of  acute  clinical  ob- 
servation. His  first  announcement  of  his  discovery  was  a  "Note 
fiur  le  guerison  du  Glaucome,"  addressed  to  the  Institute  of 
France  in  Paris.  Numerous  papers  on  glaucoma  are  epitomizeid 
in  Kagcl's  Jahresberichtt  ItitfO,  pp.  349-365. 
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CHAPTER  XYI. 

CHOROIDEA. 

Anatomy.— Tho  most  extensive  subdivision  of  the  uvea  is  the 
choroidea,  which  reaches  from  the  ciliary  body  to  the  optic 
nerve.  Composed  pi-iiicipally  of  blood-vessels  and  dark  brown 
pigTnent,  it  lies  between  the  sclera  and  retina,  and  is  divided  into 
four  layers.  The  outermost  consists  of  loose  connective  tissue 
mingled  witli  pig-iiient  cells  of  irivyular  shape  either-  scattered  or 
clustered  together,  and  the  whole  composes  couiiuuriicatin^  caW- 
ties  called  the  supra-choroidea,  which  are  important  as  lymph 
spaces.  The  tissue  presents  only  brownish  shreds  when  torn  from 
the  sclei'a  and  was  formerly  called  lamina  fu.s€a.  Withni  this 
comes  the  layer  of  larger  choroidal  vessels,  arteries  and  vems;  next 
smallui'  vessels  and  capillaries,  and  lastly,  a  vitreous  basal  mem- 
brane. The  last-named  is  in  contact  with  the  Luxag'onal  pigrment 
.epithelium  which  constitutes  the  external  coat  of  the  retina.' 

The  coarser  arteries  and  veins  form  the  bulk  or  stroma  of  the 
choroid;  they  are  in  several  layers  and  are  mingled  with  elastic 
fibres,  endothelial  membranes,'  and  abundant  pigment  cells  spoken 
of  aa  stellate,  because  of  their  numerous  interlacinjc  processes.  The 
sbort  posterior  ciliary  arteries,  about  twenty  in  number,  enter  at 
its  posterior  third,  after  perforating  the  sclera  obliquely,  while 
near  the  equator  we  have  the  emergence  of  the  venous  trunks,  four 
to  six  in  number,  which  are  called  the  vena;  vorticosie.'  Tlie  arte- 
ries anastomose  behind  with  the  vessels  of  the  optic  nerve,  and  in 
front  with  recurrent  brandies  of  the  anterior  ciliary'  arteries,  A 
circlet  of  anastomosing  vessels  exists  at  the  optic  nerve  which  is  of 
importance:  ilie  circle  of  Ilaller.  They  have  circular  muscular 
fibres,  and  the  veins  have  perivascular  sheaths.  The  peculiar 
^roupin^  of  the  smaller  veins  as  they  cluster  to  unite  into  the  vena; 
vorticQs;n  may  not  infitMiuently  be  seen  with  the  ophtlialmosooi)e. 
The  capillary  layer  {chorio  capillaris)  destined  for  nourishment  of 
the  external  portion  of  the  retina  is  destitute  of  plg-ment,  Ite 
meshwork  is  finest  around  the  yellow  s[)ot,  and  the  vessels  become 
straighter  and  their  convolutions  more  open  as  they  pass  forward. 
They  anastomose  with  the  capillaries  of  the  optic  nerve,  but 
nowhere  with  those  of  the  retina.     The  basal  vitreous  layer  is 

'  See  elaborate  description  of  choroid  by  Prof.  H.  Suttler.  Gra«fe'8  Arohiv, 
vol.  ixii.,  3.  1-99,  1877.  •  L.  c,  p.  37.  »  Vide  supra,  p.  5. 
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structureless  and  marked  by  impressions  of  the  superjacent  hni> 
agonal  epithL'Uum.  It  becomes  thickened  and  I^^miuated  m  oM 
age.  The  two  or  three  long,  and  eight  to  fourteen  short  ciliar>- 
ncn-'es  after  perforating  the  sclera  pass  forwArd,  in  the  supra- 
choroidal  space^  to  the  ciliary  body  and  iris.  At  the  posU*rior 
half  of  ttie  choroid  they  give  otT  twigs,  which  construct  a  plexus 
among  which  are  ganglionic  cells,  and  serve  as  vaso-rnoior 
branches.  It  is  said  by  iSchoen  that  muscular  Qbres  can  bo  tnic«l 
from  the  ciliary  muscle  back  as  far  as  the  optic  nerve.  Mfiller 
demonstrated  the  muscular  fibres  of  the  arteries,  both  the  circular 
and  in  the  case  of  the  short  posterior  and  the  long  ciliary,  tbe 
longitudinal  Hbrcs.  Tlie  long  ciliary  arteries  belong  to  the  ciliaiy 
bod 3'  and  iris. 

(The  tapetum,  the  lustrous  greenish  membrane  seen  in  the  eyes 
of  many  animals,  is  a  layur  of  glistening  fibres  outside  of  tbu  capil- 
lary layer,  in  some  cases  containing  flat  colls.) 

Tlic  function  of  Ihe  choroid  is  the  nourishment  of  the  retiiiaaod 
vitreous,  and  to  dampen  tvllectiiin  of  light  by  its  pigment.  lis  ves- 
sels will  be  mtjre  or  less  visible  to  the  ophthalmoscope  acconlin^to 
the  quantity  of  pigment;  in  all  cases  they  can  be  seen  as  w**  exam- 
ine the  region  of  the  equator,  not  the  capillaries  but  the  coarser 
ones. 

Albinism. — When  from  congenital  defect  there  is  general  ab- 
sence of  pigment  in  tin;  tissui\s,  the  want  of  it  in  the  uvea  is  tiie 
most  serious  abnormity.    Often  the  iris  may  be  tolerably  supphed, 
while  the  choroid  is  more  deflcieut.     The  iris  will  then  have  a  goltli-Q- 
brown  color,  but  if  it,  loo,  is   very  destitute*,  its  color  will  be  i 
light  watery  blue.    The  pupil  is  small  and  there  will  be  constant 
t'ffort  to  shun  light.     Often  there  is  nystagnms.  tht?  lens  uiay 
ill-developed,  there  may  ho  marked  refractive  eri-or,  there  is  alwa; 
amblyopia.    The  view  to  the  ophthalmoscope  is  veiy  brilliant,  a 
the  choroidal  vessels  may  be  beatitifuUy  traced,    Tliere  is  oft 
some  deposit  of  pigment  around  the  middle  portion  of  the  fund 
while  it  may  even  hei*e  be  wanting.    A  pink  or  golden  glare  oft. 
flashes  fi-oin  the  pupil  («ven  in  daylight,  as  the  eye  is  caught  in 
favorable  position.     ITiese  persons  bring  objects  very  close  for  i 
spection,  both  to  coin[x>nsate  for  their  amblyopia  and  by  stro! 
convergence  to  abate  the  nystagnms.     Sometimes  vision  may 
aided  by  correcting  refractive  errors.    Generally  they  wear  da 
glasses  and  may  also  want  thiMn  reinfoi*ced  by  side  pieces.    The 
defect  sometimes  runs  in  families  and  was  first  noticed   amonfi^ 
Africans.    I  have  known  two  persons  who,  in  spite  of  it  acbievefl 
distinction;  one  was  a  professor  of  music,  another  a  chemist. 

Cotoboma  of  the  Choroid, — Tl»is  congenital  defect  may  or 
not  be  attended  with  cleft,  of  the  iris;  it  may  be  more  or  less  ex 
^I'e;  it  may  be  bridged  over  at  sowvc  wpoX  Vs  "RwrcwaX  \>sa»a. 
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hva^-s  appears  on  the  inferior  part  of  the  eye,  running  fonvard 
from  the  optic  nerve.  It  prew-nts  a  broad  whitw  or  yellowish  aur- 
(ace  with  irrei?ular  distribution  of  vessels,  some  of  which  arc  cho- 

I  roidal  and  others  arc  retinal.  Sometimes  the  cleft  runs  into  tho 
sliealh  of  the  optic  nerve,  and  the  disc  is  usually  of  an  abnormal 
look,  and  the  retinal  vessels  may  be  singularly  distributed.    Vision 

I  ia  always  poor,  partly  because  there  may  be  imperfect  development 
in  the  i-etina,  and  partly  because  the  glaring'  reflection  from  tho 
patch  of  denuded  sclera  overcasts  the  retinal  imag<\  Sonu-tiraes 
there  is  other  evidence  of  arrest  of  development,  and  nysta^^mus 

[is  fi'eciuently  seen.  Sennii  should  be  made  for  it'fractive  eri*ors, 
specially    for   astigmatisui,   an<l    if   no   glass    shuuld   be    found 

available  or  needful,  lightly  tinted  smoked  glasses  will  .sometimes 

I  "bo  acceptable,  and  corrective  glasses  may  have  a  shaded  tint. 
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and  ciliary  body  which  extended  to  the  choi-oid,  especially  if  the 
morbid  process  is  acute.  Such,  for  instance,  is  the  so-called  serous 
iritis  (Dcscemitis)  better  named  serous  uveitis;  another  instance  is 

»  acute  glaucoma,  and  there  are  many  other  conditions.     In  such 

B-ca-ses  t  lie  haziness  nf  llie  media  or 

■  the  obstruction  of  tlie  pupil  make 
it  impossible  to  view  the  choroid, 
and   we  now  are  concerned   with 

■  ■conditions  which  do  permit  inspec- 
I  tion. 
P        Pathology.  — Degenerative 

changes  occur  bctth  without  and 
wth   inflammation.      Obliteration 
of  vessels  at  its  anterior  part  is 
comnum  in  old  age  and  uotably  in 
peases  of  senile  cataract.    Around 
Bi;he  optic  ner\*e  in  the  senile   eye 
Bis  usually  found  a  ring  <if  atropliy.  '^**  ^'"• 

■The  most  conspicuous  senile  change  is  what  is  called  colloid  degener- 
Balion  of  the  basal  membrane  (see  Fig.  317)  {dnisen).    It  consists  of 
nearly  imnsparent  bead-like  projet'tionsof  various  shapes,  sessile  iir 
'Upon  stalks  and  variously  aggi-ega ted,  which  push  into  Ihehe.xagonal 
epitheliumand  may  be  seen  as  minute  yellowish-white  dots.  They  are 
^mostfronnent  about  the  equator;  they  can  occur  in  any  i-egion,  are 
Bso'^etimes  fount!  in  younger  .subjects,  and  do  not  impair  vision.    Simi- 
lar structures  ensue  after  inflaniinations,  in  larger  masses,  but  as  an 
jncommon  occurrence,  both  on  the  choroid  and  on  the  optic  nerve. 
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They  are  smooth,  solid,  highly  refractive,  were  described  by  H- 
MuUer.  See  Sattler  (1.  c),  Adolf  Meyer,  Graefe's^rchii',  XXIIt, 
IV.,  159,1877;  Centralblatt  fUr  AugenheiL,  Feb.,  1834;  Dimmer, 
Archives  for  Ophthal.,  XIV.,  65,  1885.  (See  colored  plate  No. 
m.,  Fiisrs.  13  and  14.) 

We  find  hemorrhages  in  and  behind  the  choroid,  and  It  may  be 
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thereby  extensively  detached  from  the  sclera.  There  is  a  form  of 
heiiioirha^^ic  choroiditis  (Brailey)  and  hemorrhage  from  injury  is 
fi-equeut.  Septic  embolisms  are  commou,  and  micro-organisms 
have  been  repeatedly  demonstrat<Kl.  Infarctions,  local  and  geo- 
era!  suppui-ations,  take  place.  Hypenemia  must  naturally  often 
arise,  but  we  r;innot  diagnosticate  it  except  by  inference  from  the 
I  congestion  of  the  optic  nerve  which  usually  attends  it.  We  sec  ex- 
tensive atrophic  changes  in  the  choi-oid  due  to  distention  of  the 
globe  in  myopia  both  around  the  o]>tir  nerve  and  at  the  region  ftf 
the  macula.  Similar  changes  occur  in  ciliary  and  scleral  staphylo- 
mata.    Capillaries  undergo  colloid  degeneration. 

Fibrous  exudation  occurs  in  isolated  sjjots  which  afterward 


CHOROIDEA. 


^ves  place  to  connective  tissue  and  atrophy.     Tlie  membrane  may 

Ibecouif  adherent  to  the  retina  or  even  to  the  sclera.    The  note- 
worthy feature  or  most  chronic  inflammatory  processes  is  the  great 
prolifemtion  of  pigrmcnt,  especially  at  the  border  of  atrophic  or 
inllammatory  patches.     These  ai*e   most  frt^iuently   of  syphilitic 
orij?in.    A  succinct  and  lucid  exposition  of  the  pathology  of  syphi- 
Jitic  ohoroiilal  changes  is  extracted  from  Michel,  "Lehrbuch  der 
Augenkeilhundo/*  p.  309,  1890. 
■        After  speaking  of  the  changes  in  the  walls  of  the  vessels,  that 
^  they   ai*c   filled    witli   imclei   and    lyniphoid    cells  and   beset   with 
I     nodulous  outgrowths,  he  refers  to  the  patches  of  exudation  upon 

•  the  hyaline  membrane  of  the  choroid  which  both  destroys  and  pro- 
liftfi-ates  the  pigment  and  gives  rise  to  perforation  or  displacement 
of  the  epithelial  Ia3'er.     He  then  Illustrates  by  a  figure  tlio  ana- 

(tomical  character  of  one  of  the  patches  seen  by  the  ophthalmo- 
scope and  describes  it  as  follows:  '*  (^JV)  in  Fig.  *il8  is  the  profile 
of  the  white  spot,  of  connective-tissue  exudation  seen  in  face  at 
{N'N),  while  /*/*  corresponds  to  ^7*  and  shows  how  the  pigment 
encircles  the  patch  and  also  penetrates  its  edge.  The  choroid 
(CA),  and  especially  its  innermost  layers,  is  infiltrated  with  lym- 
phoid cells.  These  are  most  abundant  around  the  larger  vessels  and 
»  cause  the  (ophthalmoscopic)  yellowish  white  veil  which  covers 
thorn  {O'O')  and  which  goes  as  far  as  into  a  ciliary  vessel  (C) 
situated  at  the  sclera.    The  neuro-epithelial  (perceptive)  elements 

I  of  the  retina  (i?)  are  dismtegrated  and  scarcely  recognizable. 
Because  of  their  destruction  or  displacement  no  change  of  level  of 
the  retina  can  be  discerneil  upon  the  white  plaque.  Connective- 
tissue  outgrowths  also  spring  from  the  chorio-capillaris  and  can 
perforate  the  vitreous  layer  and  project  into  the  retina;  they  may 
be  pedunculated. 
"  In  certain  instances  atrophj'  of  the  choroid  may  at  length  en- 
sue concurrent  with  connective-tissue  degeneration  and  cicatricial 
retraction  of  the  retina  (of  this  appeamnce  the  writer  has  seen  not- 
able illustrations).  Its  radiating  fibres  ai-e  dragged  toward  the  spot, 
the  rods  and  cones  destroyed  or  this  layer  partially  detached,  and 
at  the  edge  of  the  separated  spot  pigment  accumulates  which  may 
penetrate  even  to  the  external  granular  layer.  The  cicatrization 
may  go  so  far  as  to  drag  the  retina  into  the  choroid  and  its  radiat- 
ing fibres  be  incorporaU'd  with  its  tissue.  Nothing  but  a  depres- 
sion may  be  recognizable. 

I  "More  common  than  atrophy  is  it  to  find  thickening  of  the 
choroid  in  greater  or  less  degree.  Nevertheless,  atrophy  befalls 
the  retina.  Even  at  a  late  stage  of  the  disease  we  may  find  exu- 
dation between  the  vitreous  layer  and  the  retina,  and  it  may  be  as 
thick  as  the  normal  choroid.  The  pigment  epithelium  may  be  dis- 
37 


676 


DISSASBa  OF  TUB  RYS. 


placed  both  into  the  retina  and  into  the  choroid.    Tl." 
choroidal  ve&sels  are  thickened  by  iuflainiuation  of  ;. 
In  the  most  advanced  cases  the  retina  is  convcrt4*d  into  ft] 
work  of  connective  tissue  with  pigment  deposits  »•    "      ^' 
CBpecially  around  its  vessels,  whose  walls  likewise  ar- 
trophied.    The  retina  as  a  whole  is  attenuated  and  tiw  ntlii 
fibres  adhere  to  the  nit>mbrana  hyaloidea.     It  must  T      — 
tJiat  patches  of  morbid  tissue  and  of  healthy  struct  i. 
nate  in  various  forms  and  arrangements."     The  occasional 
rence  of  lar^re  and  extreme  decrees  of  atrophy   witbouL 
sponding  impairment  of  sight   is  a   remarkable    fact   wl 
come  under  the  notice  of  most  observers  of  experience, 
emption  of  the   retina  from   injury  over  such   lar^  sui 
choroidal  lesion  justifies  the  remark  made  by  Michel,  1.  c,  vidt 
supra. 

Exudative  choroiditis^  witti  small  yellowish  ill-<lofliie<l  dols,  ^^ 
pear  sometimes  in  the  periphery  or  at  any  other  situation.    Tinr 
dots  may  disappear  leaving  behind  little  cliang-e  visfbl. 
may  result  in  spots  of  atrophy.     Fig.  219  sliows  such  b^..^. 
recent  stage.    Fig.  220  shows  peripheral  spots  of  atrophy. 

The  vitreous  becomes  hazy  or  liqueSed  by  chor<v 
opacities  may  be  loca]jze<l  or  dilTused — they  have  all 
ferrod  to.    As  the  result  of  8*'vere  and  prolonfred  inHammatioi 
in  cases  of  phthisis  bulb),  the  choroid  becomes  gri»4itly  tbirk-Ti'':  ' 
exudation  and  sometimes  becomes  the  seat  of  osteoid  and  oni'  if     ■ 
degenerations. 

From  the  intimate  physiological  relations  of  the  t*h' 
the  optic  nerve  and  retina,  all  these  parts  participate  to  ;: 
less  degree  m  their  several  intlammatory  pTOcesses,  and  we  ofiio 
draw  distinctions  which  must  be  inexact  and  yet  are  justit 
their  conspicuous  features.     Tt  is,  moreover,  possible  for  ft  ] 
process  begiiming  in  the  choroid  to  push  forward  and  can 
adhesions  with  httle  or   no  outward  liypentniia  to  give 
of  the  malady — in  other  words,  nitlanimation  may  march  in^ 
direction,  either  backward  or  forward. 

Besides  inllammatory  changes  the  choroid  is   the  scat  of 
cles  and  of  tumors  of  various  typ*«;  angiomata  have 
seen. 

Symptoms  and  Subdivistona. — Vaiious  names  are  ;-■•■ 
forms  of  choroidal  lesion,  such  as  ch.  circumscripta;  i: 
ris;  ch.  disseminata;  ch.  centralis,  all  of  which  are  basok 
peculiarities  of  location  and  arrangement  (see  Figs.  2?|.' 
We  find  the  lesion  in  spots,  one  or  many,  small  or  largu; 
or  confluent;  at  the  wjuator,  or  Mt  Ihi*  post4?rior  (wle. 
is  also  a  form  which,  unlike  the  precetling.  dot*s  not   inv. 
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hole  depth  of  the  tissue,  but  affects  its  inner  layers,  i.  e.,  the  capil- 
kin'und  the  superjacent  retinal  pig-ment  more  particularly.' 

Again,  there  is  a  disease  of  mixed  charact^M'  called  ehoroido- 
liiiiitis  pi^nuentosa  which  is  kin  to  retinitis  pigmentosa,  extremely 
ronic  and  having  ratlicr  the  qualities  of  atrophic  degeneration 
an  of  inflammation.  Again,  certain  lesions  appear  to  be  distinc- 
rely  atrophic  in  quality,  because  they  are  of  lon^  duration,  and 
(twithatandiii^  the  extraordinary  degrree  of  alteration  in  the 
a*ucturc  of  tlic  choroid  both  in  extent  and  depth,  as  seen  by  the 
)hthalmiLscope,  impair  vision  much  less  th^n  would  be  expected. 

As  already  said,  it  is  seldom  that  we  see  choi-oiditis  at  its  Iw- 
nninff.  Cases,  however,  are  sometimes  caiipht  at  the  period 
'hen  small,  yellowisli,  ill-dellned  dots,  not  attended  by  pigment, 
Pe  scattered  over  the  fundus  (see  Fig.  219);  the  vitreous  may 
a  little  hazy  and  the  optic  disc  red.  After  a  few  weeks  or 
lonth.s  wo  find  the  spots  larger,  whiter,  flecked  and  bordered  with 
iient;  perhaps  some  Isolated  choroidal  vessels  cross  a  larger  one, 
this  time  we  have  the  common  picture  of  choroiditis  disseiui- 
ita  when  atrophy  has  succeeded  exudation  (see  Fi^.  230). 
Another  form  of  choroidal  disease  consists  in  mmute  yellow 
As  whose  position  is  determined  by  hein^  seen  below  the  plane  of 
Jhe  retinal  vessels,  which  have  no  accompanying  pigment  deposits, 
utd  no  atrophy.  Tliey  are  scattered  sometimes  numerously  about 
pe  fundus.  There  will  be  little  or  no  redness  of  the  nerve,  and  no 
^ziness  of  the  vitreous.  Vision  will  bo  reduced.  The  trouble  is 
ximmonly  syphilitic.  Mr.  Nettleship '  figures  this  condition,  which, 
|bwever,  is  not  frequent.  The  spots  may  disappear  and  no  dam- 
tge  to  .sight  remain,  while  the  contrary  may  be  the  result.  It  will 
lot  be  easy  to  differentiate  these  dots  from  colloid  deposits  or  from 

tberclcs,  simply  by  their  appearance.  Tlie  history  of  develop* 
ent,  the  dimming  of  sight,  and  their  ultimate  behavior  i-eveal 
:heir  quality.  They  are,  however,  softer  and  Icjis  conspicuous  in 
)utline  than  axv  such  deposits,  and  suggest  exudation  rather  than 
ptund  growths. 

I  The  atrophic  process  may  be  confined  to  a  particular  situation, 

nther  at  the  peripheiy  or  near  the  macula,  and  the  patch  may  be 

iveral  times  larger  than  the  optic  disc  and  of  most  irregular  and 

ented  outUnes,  and  within  it  some  traces  of  vascular  stroma 

,y  remain.    Tills  would  bt*  called  ch.  eiirumscripta.    Such  lesions 

seen  in  children,  as  well  as  in  adults,  and  they  may,  if  in  the 

'ipherj%  have  developed  without  the  knowledge  of  the  patient  or 

hjury  to  sight.    The  same  patch  near  the  macula  would  cause  a 

'  nee  Hiitrhinttonon  '•  ForuiHof  ChoPOHlUis,"  Ophthaliuic  Review.  March, 

B.  p.  88. 

•  Trans.  Ophth.  Boo.  United  Kinfrdom.  v.  V..  141,  1885. 
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marked  scotoma.    Another  name  of  what  is  pathologically  the  «uiit 
procoss  is  ch.  urcolaris  (Forstor),  and  tlm  name  comes  from  liav-l 
ing-  found  the  nodule  of  exudation  which  in  ch.  disseiuuiulo 
sista  of  nuclei  and  nucleated  colls,  transformed  intofibhUK,« 
is  their  natural  development. 

During-  the  sta^e  of  activity  we  find  Uttle  pigraent  occumal 
at  the  border  of  the  spot  and  much  choroidal  stroma  may  rem;iU) 
the  large  vessels  perfectly  displayed,  and  sometimes  they  bi^-o 
yellow  tinge.    There  may  be  hemorrhage  upon  the  patch.    We  m»r 
have  also  a  spot  of  grayish  or  bluish  exudation   near  ' 
fleecy  brush  running  over  the  retinal  vessels.     Original    - 
connective-tissue  shreds  may  reach  into  the  vitreous^     If  in  cousid- 
erable  quantity'  it  may  by  gi*jidual  contraction  ^ve  nse  to  radAl> 
ing  or  parallel  lines  in  the  retina.    We  find,  as  might  be  oxpect«!, 
both  retina  and  choroid  participating  in  the  morbid  proccsxaod 
sometimes  it  is  hard  to  say  in  which  it  predominates.     For  iu»tana» 
in  a  certain  ense,  the  vitreous  wa«  extremely  hazy,  both  with  mole- 
cules and  larger  bodies;  near  the  et^uator  were  pinkish  spots  wbre 
retinal  epithelium  had  Wen  removed,  aroimd  the  macula  wen'  ^  n- 
ilar  Bpot*i  and  also  ill-deflned  patches  of  pigment,  the  optic  i.- 
red  and  hazy,  the  retinal  vessels  fulL    The  real  condition  wasciuK 
roido-retinitis. 

Such  is  the  type  of  the  disease  in  most  syT>hiHtic  cases,  w»i 
besides  pigment  deposits  about  the  choroidal  lesions,  we  may 
flecks  of  it  in  the  it^tina  without  visible  change  in  the  choroid,  -.. . 
even  sub-ivtinal  effusion  has  been  obBer\ed.  Occasionally  exuda- 
tion and  hemorrhage  are  intermingled,  and  so  abundant  tlutuiib 
the  cloudy  vitrvous  it  is  impossible  to  get  any  clear  vfi-u-  of  tii^ 
surface. 

It  appeal's,  therefore,  that  we  have  acute  and  generulizL-u  {<■ 
of  choroiditis,  and  chronic  forms  with  localized  lesiona    Tho  - 
jective  symptoms  will  vary.     There  will  not  bo  pain,  and  visual 
disturbance  will  depend  on  the  seat  of  the  lesion.     It  will  suflefj 
most  with  opacity  of  the  vitreous  and  with  central  lesions.    Wi 
cannot  always  predict  how  much  loss  of  function  will  concur  with 
given  lesion.    Sometimes  the  disease  consists  chiefly  in  degene 
tions  of  the  choroidal  vessels,  and  loss  of  retinal  epitheliiuu  «i 
Uttle  implication  of  the  lemaining  retinal  layers.     Such  cas**  a 
very  long  in  duration  and  the  ophthalmoscopic  picture  Ls  mud 
more  emphatic  than  the  pathological  effect  on  vision  (see  illustra- 
tions in  Jaeger's  Atlas). 

Thei'e  may  even  be  a  circumscribed  patch  at  the  macula  ca 
very  moderate  injury  to  sight  as  is  shown  by  a  cose  of  Mr.  Nrtlle- 
ship:  >  and  also  central  guttate  choroiditis  without  defect  of  sigb^H 

'Trans   Ophlh.  Soc.    Uuited  Kiugdom,  v.  V.,    U7.    18«5,      Ibidem,  rtifl 
iv..  p.  164.  Ib84, 
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In  the  acute  forms  there  may  be  much  subjecth-e  himinosity  or 
'ghmmerin^,"  or  the  air  may  seem  as  it  does  whou  rising-  from  a. 

atoil  stove,  later  a  diffused  fosr  appears,  and  perhaps  a  marked 
otoiiia,  either  central  or  peripheral. 

l*roqnosis  in  cliroiiic  forms  is  not  *rood.    There  is  great  danger 

continuance  of  the  disease,  and  only  in  few  cases  is  it  definitely 
ted.  Damaged  tissue  does  not  re^in  function.  In  acute  forms 
uch  uncertainty  exists,  yet  fair  vision  may  be  recovered,  while 
lapses  are  to  be  expected.  In  case  distinct  membranes  form  in  the 
itreous  springing  from  the  ivtina  and  exhibiting  vessels  tiuceable 

the  retinal  circulation,  there  will  certainly  be  penuanent  dama^ 

sight.  DilTused  vitreous  opacity  will  often  clear  up.  Atrophic 
iOroidal  spots  entail  retinal  mischief  which  cannot  bo  remedied. 

Allied  to  the  forms  of  choroiditis  disseminata,  is  the  disease  of 
e  tissue  which  appears  in  myopia.  (See  page  9?  et  seq.  and  Fig. 
.)     The  changes  characterizing  progressive  or  malignant  myopia 

ve  ahvady  been  refen-ed  to  (see  p.  fiO). 

In  addition  to  the  lesions  around  the  posteiior  polo  we  have  both 
,th  and  witbout  myopia  spots  of  disseminated  choroiditis  over 
e  equator  and  all  parts  of  the  fundus.  The  vitreous  may  he- 
me fluid  and  floating  bodies  swim  about  in  it.    There  maybe 

ibie  perivascuUtis  of  the  cboroidal  vessels  (Knapp  ').  The  retina 
I  liable  to  become  detached,  the  leus  may  become  opaque  either 
ft  posterior  polar  or  as  soft  cataract. 

Visual  acuity  may  be  impaired  when  little  lesion  is  to  be  seen  at 
be  macula  and  a  peculiar  condition  of  sight  called  metamorphop- 
fa  {vide  sitpra,  p.  99)  occurs  in  these  cases  and  in  cases  of  central 
Ikoroiditis  without  myopia.  By  this  is  meant  that  letters  appear 
»  be  crooke<l,  one  may  seem  to  stand  higher  than  its  neighbors. 
ine  parallel  lines  will  show  a  curve  at  the  place  of  fixation.    A 

y  once  said  to  me  that  the  tip  of  her  needle  was  crooked  like  the 

ter  S.  With  increasing  loss  of  sight  this  symptom  passes  into  a 
:ed  cloud  or  a  scotoma.    The  explanation  of  it  is  that  the  elements 

the  retina  become  disarranged  by  intrusion  of  exudation  masses 
d  by  the  inegular  stretching  to  which  they  arc  subjected. 

Analogous  to  this  anomaly  are  the  (^orulitions  known  as  megaU 
'sia  and  micropnia.  In  the  former  the  bacilli  being  crowded  to- 
tber  are  in  abnormally  great  number  within  the  area  covered  by 

image  of  a  given  size,  and  the  object  is  therefore  estimated  to 
i  larger  than  it  is  iji  reality.  In  micropsia  the  bacilli  aiv  spread 
)art,  and  fewer  of  them  are  covered  by  the  image,  and  therefor© 
le  object  is  estimated  to  be  smallar  than  it  is  in  reality. 

The  proces.ses  above  sketched  area  mingling  of  inflammation 


>  TranB.  Amer.  Ophth.  Societjr,  1B69,  p.  ISO. 
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moro  complete  atrophy,  just  such  as  is  socn  in  the  usual  cases  of 

enkral  choroiditis,  save  that  the  deposit  of  pigment  is  less  abuD- 

flanl.     The  process  is  apparently  merely  a  wasting  of  tissue  from 

Bgeneration  of  vessels  and  lack  of  nutritive  capacity.    Mr.  Net- 

leship  gives  a  colored  plate  of  this  condition  from  an  old  person 

Trans.  Oph.  Soc.  United  Kingxloin,  1884,  Plate  VIIl.). 

A  rucapituliktioD  of  what  ha«  been  said  lu)  to  foriuit  and  apffcarances  of 
loruiditis  maybe  given  by  recitiujyr  thet^liiw-ift^ation  of  Mr.  J.  Hutchindon 
I.  c,  |).  8tJ):  (1)  ChoruiditiH  uf  myopia:  (»)  ChorniditJH  Hnnitis  centrali>(,  mme- 
imea  simulated  in  B>-i>hUis— in  Eugtand  named  after  Mr.  Warren  Tny;  {3) 
Bereditary  choroidltix,  appears  either  in  early  ur  in  middle  life.  prot^reBeive, 
)fteQ  attended  by  other  dei<eneratioiib  and  RuiuetinieH  by  insanity;  (4}  Syphi- 
itic  choruiditiB  in  secondary  statje.  usually  bymmetrieul  atui  curable;  (0) 
Syptiilitic  clioroiditis  in  t4^rt)Hry  sta^^e,  iiiipruvabte.  not  ahviiys  curable; 
pi)  Choroiditis  of  inherited  syphilie,  which  tuay  appear  in  either  of  above 
inus,  and  is  often  peripheral;  (7)  Choroidu-retlnitis  pigmeiitosu,  dae  to 
[blowiii,  to  Inherited  Rypbllis,  etc..  and  URnally  prog-rettsive;  (8)  Choroiditis  in 
oung  subjects  of  various  forms  and  HittiatlonH,  witlinnt  syphiiitin  history; 
')  Hemorrhftgic  choroiditis,  very  rare;  (10)  Choroiditis  witb  iiyclitis  and 
itis,  liable  to  recurrcTicee;  (U)  Trauninlic  choroiditis  with  laceration  and 
>metimes  pigment  spots,  and  occaBioually  progressive;  [\'i)  Tubercular 
dioroiditiu. 

Something:  more  will  be  said  respecting-  choroidal  lesions  in  the 
Shapter  on  the  retina. 

Treatment. — When  we  deal  with  the  more  acute  forms  of  cho- 
roido-retinitis  we  adopt  moderately  active  measures.  We  have  in 
est  cases  to  do  with  syphilis  and  will  select  the  means  suited  to 
,e  age,  health,  and  surrt>undiny^  of  the  patient  and  the  peculiar 
liast^  of  the  disease  wliether  secondary  or  tertiary.  Inunction  of 
Jue  ointment  or  of  hydrar^.  oleatisj  "^0^,  mercurial  vapor  baths, 
'iTOSive  sublimate,  and  iodide  of  potassium,  will  be  our  remedies, 
ji  robust  persons  with  ^n^at  vitreous  haziness,  munate  of  pilocar- 
pine injeiUions,  ^r.  i,  may  be  used  a  few  times.  A  continuance  of 
ireatment  for  months  is  to  be  expected.  Local  depletion  may  be 
lautiously  used.  Brig-lit  light  should  be  exchuied  by  dark  smoked 
glasses.  Conflnonu'iit  in  a  dark  room  is  seUkim  advisable.  The 
«ncral  health  must  bo  sustained^  and  for  this  tonics  and  proper 
ygiene  must  l>e  selected. 

In  the  distinctly  chronic  forms,  especially  among  children  where 
crofula  or  hereditary  syphilis  appears,  we  ivly  on  cod-liver  oil, 
ron.ffood  diet,  a  proi>er  mode  of  living:,  and  if  mercurials  be  deemed 
^>propriate  wo  give  very  small  tiuiic  doses  of  corrosive  sublimate, 
X.  in,  or  mild  inunction,  subordinating-  the  specific  to  the  generally 
ivigorating  methods. 

Similar  remarks  apply  to  the  fonns  of  general  choroidal  atrophy. 
STe  can  afford  little  aid  and  must  simply  caution  the  patients 
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aj^dinst  excessive  eye  work,  and  do  everything  to  improve  tht^ 
health.    Iron  and  cod-liver  oil,  extract  of  malt,  ffowl  food.etc.an 
our  reliance  in   the  simple  wasting  forms,  s^'nih*   an<i   olhwirae. 
Sometimes  a  sort  of  marasmus  coexists  and  8(>veml  tinie&Ibavel 
Unovm  such   patients  to  become  insane,  as  if  the  wastinjr  of  tlw 
clioroid  was  but  the  precursor  of  Bimilar  iiupoverislunent  of  tlie  ham. 
The  choroidal  and  other  chants  which  attend  upon  soniecftus 
of  higrh  myopin,  hkewise  retiuirc  hy^iienic  mther  than  thera}M?ulic 
measures.    To  these,  attention  h;is  already  been  dirc*ct4?d. 

Chorottjitis  Metastatica. 

Under  this  title  we  have  a  disease  affecting  retina,  choroid^ iria, 
etc,  consecutive  to  some  other  and  generally  distant  malad.v,  so^ 
as  cerebro-spinal  meningritis,  puerperal  fever,  febris  recurreui,  tj 
phoiU  fever,  severe  scarlatina,  erysipelas,  mumps,  caries  of  cnion 
bones,  surg'ical  operations,  septic  or  ulcerative  endocarditis. 
It  usually  involves  the  iris,  and  sometimes  shows  liypera^[iiia( 
the  ciliary  ivgion.    Frequently  no  outward  sig-n   is  seen,  and 
tention  is  attracted  either  by  accidental  discovery  of  blindnnwi 
by  the  white  or  yellow  refiex  perceived  thrnush   the  pupil, 
fj-eneral  state  of  the  patient  is  often  so  critical   \\\:\\.  this  occ 
renco  Ls  overlooked.    The  eye  is  apt  to  be  a  little  soft,  not  tendir, 
and  care  must  be  taken  not  to  confound  the  disease  with  c'lioni.kj 
Sometimes  the  whitish  mass  covei-s  the  fundus  iu  a  thick  laytrj 
sometimes  il  fills  almost  the  whole  vitreous.     It  may  have  bic 
vessels  upon  its  surface.    A  precisely  similar  condition  may  sp 
from  injury  of  the  floor  of  the  orbit  as  I  have  ouco  seen. 

In  ail  cases  the  disense  is  of  embolic  origin  and  In  uianr 
stances  the  ves.sels  have  been  found  plu^^'d  with  !iiicro-<»rg::iiii8 
A  more  severe  type  may  arise  in  which  putrid  infaiTliuns,  that 
^nns.  may  excite   \iolent  iuflaminatory  reaction,  aniountini?  io| 
general  suppuration   of  the-  grlobe,  with    attending  inilaiumaUo 
in  the  orbit.    Left  to  itself  pus  may  Ond  its  way  out  of  theeyu,: 
in  any  case  of  suppuration,  and  shritdcmg-  of  the  ^Udx?  ensue. 

Patholoijical  investig-ation  of  these  cases  has  setthtl  unqa 
tionably  their  infettious  nature  by  the  presence  of  ^rins  In 
vessels,  ami  been  a  strong  ar^^ument  in  pruvlng^  the  doctrint*  Di>i 
held  on  this  subject.    We  need  not  go  into  details. 

Suppurative  choroiditis  comes  more    frequently   fi-om  lo 
causes  than  from  constitutional,  viz.,  from  wounds,  from  foreij 
bodies,  after  operations,  etc.     As  a  matter  of  fact  we  know  ilia^ 
infection  is  in  roost  cases  added  to  traumatism  and  we  Deed  oo 
dwell  up4in   ihe  clinical  featuivs   in   detail.    We  ^en 
panophthalmitis  with  lessor  more  implication  of  theoi" 
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ia. — ^Leaving-  out  of  view  tlie  severely  acute  cases  which 
[tuate  in  g-eneral  suppuration  and  finally  in  phthisis  bulbi,  it  is 

proper  to  call  attention  to  the  raiider  and  so-called  benign  cases, 

here  there  i-s  no  great  reaction  and  in  which  the  appearance  of 
Uie  eye  is  little  chan^»d.  The  discrimination  between  these  cases 
,d  tumoi*8,  especially  glioma,  is  very  important.  So  far  as  the 
appearance  of  the  intraocular  mass  jtroes,  it  is  often  abHohitely  im- 
possible to  rely  upon  any  points  of  distinction.  Color,  tension, 
iresence  of  vesaets,  situation,  extent  affi»rd  no  certain  criteria. 
The  main  reliance  is  the  previous  history;  whether  there  has 
been  a  fever,  or  cerebro-spinal  inonin^tis,  rlieumatism,  or  any  of 
hst  conditions  which  can  produce  metastatic  effects.  On  this  point 
"the  inquiry  must  be  search in;|^  und  minute.  Some  li^ht  is  thrown 
in  the  diagnosis  of  metastatic  choroiditis  by  the  presence  of  iritic 
Badbvsions,  which  are  more  likely  to  exist  in  pseudo-glioma  than  in 
true  glioma;  there  will  ho  perhaps  discoloration,  or,  perhaps,  atro- 
phy of  the  iiis;  the  tension  is  likely  to  be  minus:  there  may  bo 
tenderness  on  pressure.  A  careful  estimate  of  all  the  symptoms 
*nd  of  the  history  is  the  best  guide.     {See  p.  51 G.) 

Treatun-ui. — Considering'  now  only  the  milder  cases,  it  maybe 
said  that  only  palliative  treatment  is  to  be  adopted,  because  as  a 
rule,  when  examined  the  case  hasn^ached  an  incurable  condition  and 
the  eye  is  innocuous.  Undersomocircumstanees  we  are  compelled  to 
decide  iipoa  the  necessity  for  enucleation ;  flret,  because  the  history 
und  ihe  diagnosis  may  be  so  obsctirc  that  stn-ious  doubt  remains  as 
to  the  existence  of  js-Iioma  or  other  tumor — then,  of  course,  one 
would  not  hesitate  to  remove  a  useless  eye  rather  than  run  the  risk 
of  extension  of  the  disease  and  death:  secondly,  the  eye  may  be 
irritjible,  bo  tender  on  pressui-e,  disposed  to  recurrent  inflamma- 
tions and  to  atrophy;  in  such  conditions  we  would  enucleate  it. 


PANOPHTHAianriS  SrPPCRATIVA. 

It  will  be  convenient  at  this  point  to  consider  this  condition, 

Botwithstandinj^  it  originates  from  many  other  causes  than  from 

^primary  choroiditis.     \Vc  need  give  little  heed  t/O  the  multiform 

canse.s  and  may  confine  our  attention  to  sjTuptoms,  diagnosis,  and 

I  treatment. 

Sffmptoms. — If  the  starling-point  be  from  without,  a«  after 
[lesion  of  tlie  cornea,  this  tissue  will  present  suppuration  and  ulcera- 
i;  there  will  be  chemosts,  sweUing  of  the  hds,  and  as  the  process 
idvances,  exnphthalmus,  and  great  tension  of  the  globe  and  of  the 
Dircumocular  tisaues.  On  the  other  hand,  if  the  lesion  starts  from 
H-ithiu,  as  because  of  a  penetrating  foivign  body,  the  cornea  may 
for  some  time  remain  clear  and  the  pupU  movable.    The  iris  and 
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aqueous  humor  will  be  muddy,  some  chemosis  will  soon  siiovt  iliieU,] 
and  pro,sont.Iy  a  yellowish  wflex  will  be  cxiiij^ht  depp  \n  Ihe  ptcI 
Sodietimcs  the  eyeball  is  soft  instead  of  hard  even  during^  thotarij] 
stages  of  the  malady;  a  fact  explained  by  the  special  implicaUoa 
of  the  ciliary  body.  Usually  with  its  pragress  infiltration  of  the 
cornea  ensues  and  the  complete  pictui-e  of  suppurative  puntiphtlal- 
mitis  is  S4}un.  Si^^ht  is  lost  at  a  very  oarl3'  date,  and  puin  from  ih» 
be^innin^  is  distressing. 

Ih'agnosi:*  is  aUnost  self-evident.  We  have  great  reaction  and 
swelling  in  g-onorrlieal  conjunctivitis,  in  acute  glaucoma,  and  la 
the  very  rare  cases  of  thrombosis  of  the  cavemou-s  sinu<L 
the  first  di.seuse  the  abundant  purulent  secretion  and  the  mo 
of  onset  declai*o  its  character,  wliich  uiay  in  the  end  develop  into 
panophthalmitis.  In  the  second  dineaso  wo  have  what  may 
calleil  acute  serous  panophthalmitis,  and  the  watery  elTusions  viil 
moderate  or  no  secretion,  except  tears,  are  siilBcient  di- 
The  last  disease  is  rare  and  the  eyeball  is  not  primarily  in:. 
although  there  may  be  cxophthalrnusand  great  oedema,  and  ilunr 
be  left  out  of  view.  The  origin  of  the  attack,  whether  from  witliout 
or  from  within,  whether  spontaneous  or  traumatic,  the  formation  trf 
pus  in  the  interior,  or  on  the  cornea,  and  the  evident  invasion  of  tho 
deep  stimctures  in  an  acute  pTOCCSS,  adequately  declare  tlie  tniaj 
nature  of  the  disease. 

rrea/mew^.— Kllorts  to  save  tho  sight  never  succeed;  we  nmy 
check  the  seventy  of  the  attack,  yet  to  do  this  operative  interfer-i 
euce  may  be  required.    The  severe  pain  calls   for  anoilynes  nod] 
constant  application  of  cloths  taken  from  a  block  of  ice;  a  piece  i 
ice  resting  on  the  eye  is  not  well  borne.     Leeches  t-o  the  temple  ar 
sometimes  useful  in  robust  subjects,  but  their  value  is  Umitrti  ta 
the  early  stage.    The  main  reliance  is  on  persistent  use  of  Clllda^^J 
plications  night  and  day  during  the  \ery  early  and  pixjgnsavei 
period  and  on  anodynes,  especially  hypodermic  injections  of  mor-T 
pliia  in  the  temple.    The  degree  of  relief  anil  the  instincts  of  ll»j 
patient  will  dictate  the  pei>iiste.nce  of  the  application.    But  veirl 
often  hot  applications  are  more  grateful  frnm  the  outset  and  sooal 
under  any  circunistauces  the  prefei*ence  for  hot  foitientatiuns  irillj 
be  very  decided.     Use  absorbent  cotton  soaketl  in  hot  solutiuD  ofj 
corrosive  sublimate,  l-3,tK»0.    IT  tension  Is  xevy  great,  we 
make  an  incision  aci*oss  the  front  of  the  globe  and  let  out  the  N 
and  infiltrated  vitrtious.    Notwithstanding  ihe  great  inUllration  ofJ 
the  orbit  and  lids  and  the  exophthalmus,  enucleation  may  be 
only  etlective  resource.     The  operation  is  difllcult,  is  af  '  ^vithj 

much  bleeding  and  may  bo  severe  in  itselfccts.     8omt  oq' 

record  in  which  death  has  resulted.    Prof.  Qraefc,  of  liaUc,ftod 
Dr.  Bunge  have  ANveVt  ou  \iia  ^M!is«t  ^l  a.  l^tal  issue,  and  have  pro-j 
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posed  to  substitute  evisceration  of  the  eye.  In  fact,  they  employ 
this  proceeding  in  many  instances  which  are  notsiippui-ative.  The 
risk  of  death  is  not  great,  yet  it  is  enough  to  ^ive  us  pause  wUeu 
we  have  a  feeble  and  especially  also  an  old  subject.  We  may  then 
resort  to  the  less  radical  inetliod  of  emptying  the  sclera  of  its  con- 
tents. This  may  be  done  after  opening  the  grlobe  by  wiping  out  tlie 
cavity  with  absorbent  cotton  and  forceps,  and  washing  the  interior 
with  corrosive  sublimate  solution,  1  to  3,000.  (See  page  544,  where 
the  subject  has  boon  considered.) 

Laceration  of  the  Choroid. 

Injuries,  such  as  blows,  which  make  no  extei'nal  mark  and  seem 
not  to  have  caused  serious  mischief,  sometimes  cause  laceration  of 
the  choroid.  The  place  of  its  occurrence  may  be  near  the  e(|uator, 
but  is  much  oftener  about  the  posterior  pole.  It  may  .surround 
the  optic  nerve  in  a  crescentic  form;  it  may  be  at  the  macula,  and 
be  a  straight  rent.  TlK-re  may  be  two  or  more,  concentric  with  each 
other.  Usually  the  retinal  vessels  are  not  torn,  even  if  they  tra- 
verst;  the  fissure.  Tliere  is  hemorrhage  about  the  spot,  and  vision 
is  affected,  of  course  most  seriously  when  the  rupture  is  near  the 
macula.  When  the  blood  Itegins  to  be  absorljed  the  selei-a  appeal's,, 
and  after  a  time  an  intense  pigmentation  occurs  in  and  about  the 
tear.  I  have  a  drawing  of  a  case  of  long  standing  in  which  the 
deposit  of  pigment  is  exti-aordinary,  and  the  rupture  is  not  less  than 
ten  discs  in  length. 

There  may,  of  course,  he  other  iJijurj'  to  the  eye,  viz.,  blood  in 
the  vitreous,  luxation  of  the  lens,  etc.  With  laceration  near  the 
macula,  metainorphnpsia  may  be  produce<l.  Sometimes  vision  im- 
proves and  liealing  of  the  rupture  has  been  ophthalmoscopically 
obserx'ed.  On  the  contrary,  permanent  impairment  of  sight  is  the 
usual  event,  an<l  Ihfiv  may  ensue  detachment  of  the  i-otina. 

The  mechanism  of  choi-oidal  rupture  lias  been  elaborately  dis- 
enssed  by  Hughes '  who  also  gives  a  full  bibliograpljy.  There  is  no 
treatment  for  these  cases  except  rest  and  protection  of  the  eye,  and 
abstinence  from  use  imtil  signs  of  irritation  have  disappeared. 

HemorrfuMfi^  into  the  choroid  is  either  spontaneous  or  tniuma- 
tic  and  dilTei-s  from  bloody  elTusions  into  the  retina,  in  the  appear- 
ance of  the  spots.  They  ai*e  in  iri'egular  and  broad  patches,  rather 
than  in  streaks  and  elongated  fonns.  Tlie  blood  ma^' burst  through 
the  retina  inio  llie  vitrenns,  or  be  dilTused  in  the  supraehoroidea 
and  lift  the  retina.  If  the  quantity  be  large  the  smoothness  of  the 
retina,  the  regular  course  of  its  vessels,  and  the  deep  color  will 
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sug-g-est  tho  lesion.    It  may  also  happen  that  a  real  detachraent  (X\ 
the  i-etina  from  tlie  choroid  will  co-exist.     We  see  spo; 
hemorrliag-e  in  acute  choroiditis  and  in  chronic  fonns,  •  - 
complicating:  high  myopia;  Tr«  also  find  it  with  disease  of  the  he 
sclerosis  of  the  vessels,  pertussis,  in  blood  diseases,  etc 

Detachment  of  the  choroid,  by  serous  effusion  is  ver>-  rare: 
is  analoj^ous  to  the  condition  so  much  more  frequently  afTecting  1 
retina.    It  has  once  or  twice  come  under  my  notice  in  the  h^in 
eye.     It   is  common  in  museum   specimens.     Dctachmeut  ar 
from  tumors,  from  hemorrhage,  and  from  chronic  retino-choroiditia^ 
The  ^lobe  is  apt  to  become  soft. 

Choroidal  hemorrhagfo  may  be  tho  precui^or  of  tumors,  it  cu^ 
occur  with  chronic  disease  of  the  choroidal  vessels  in  which  tli^n 
are  no  larpfc  patches  of  atrophy,  and  it  may  ^ive  rise  to  acut«  giao-j 
coma. 

Treatment  (iept'nds  upon  ^oiiprnl  iridieations,and  consists iar^etfl 
in  hyerienic  care  both  of  the  eyes  and  health.    Absorption  goes  ca| 
slowly  during  weeks  or  months  and  the  blood  passes  from  tlarkl 
lighter  shados  of  color,  ult,hn;]tely,  as  :i  rule,  leaving-  a  spot  of  luc-j 
posed  sclera>  speckled  and  bordei*ed  with  pig'mect. 


Tubercles  of  the  Choroto. 

Such  deposits  are  found  chiefly  iu  cases  of  acute  miliary  tulw- 
culosis,  and  especially  of  tubtT<'uhir  meningitis.  In  the  latter  di-v 
case  it  is  not,  however,  morr  frcquont  than  in  35^  to  40;^  of  the  caa*« 
<MioUel).  Cliildi*en  are  naturally  the  most  frequent  subjects,  and 
it  is  of  course  difficult  many  times,  because  of  the  serious  nalurr  uf 
the  genrnil  illness,  to  investigate  the  eyes.  We  find  mi>st  rom- 
monly  small  specks  in  the  choroid  grouped  chiefly  about  theoei»tral 
region,  sometimes  near  the  peripheiy;  more  rarely  there  will  ba 
a  single  one  bigger  than  the  uptic  papilla  not  far  from  the  ma^cula* 
and  occasionally  there  is  a  copious  deposit  of  tiiberrle  in  the  cho- 
i-oid,  with  cheesy  tlegene ration,  invasion  of  the  vitreous  and  the  gpen- 
eral  aspect  of  metastatic  inllammution.  The  small  isolated  specks 
ai-e  generally  few,  but  may  number  thirty  or  forty  and  push  llwir 
way  through  the  hexagonal  t*pith«'lium,  are  dimly  white,  witli  a 
pink  areola,  as  the  adjacent  choroid  loses  its  color.  Sometimes  xt 
a  very  early  period  hemorrhages  co-exist.  They  have  no  shai|>- 
ness  of  outline,  no  pigment  deposit  and  lack  the  brightness  of  spot« 
of  choroiditis.  Sometimes  the  optic  nerve  is  inflamed.  Ther  may 
appear  with  rapidity,  pari />«.■*.%*»  with  the  general  disease,  butoitf 
case  is  on  record  where  a  local  deposit  preceded  liy  six  moni-lis  Um 
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lyraptoms  of  general  tuberculosis  (Friinkel).  They  do  not  impair 
iglit,  except  when  accompanied  by  neuritis  or  when,  as  rarely 
appens,  they  set  up  choroiditis,  as  will  be  known  by  pigment  ac- 
umulations;  generally  both  eyes  are  adected.  Such  cases  natu* 
rally  fall  under  the  eye  of  the  physician  oftener  than  of  the  ophthal- 
[nolo^st.  (See  colored  plate  Fi;?.  15,  taken  from  case  of  tubercular 
meningitis.     There  is  optic  neuritis.) 

The  diagnosis  is  not  simple  because  the  elevation  may  not  be  easy 
bo  recognize,  yet  when  large  enough  this  will  form  the  pnncipal  fea- 
ture, together  with  the  variations  in  size,  the  indistinct  boixler,  ab- 
icnce  of  pigment,  and  lack  of  the  lustre  which  characterizes  colloid 
Bxcrescenccs.    To  this  will  be  added  the  youth  and  general  symp- 
boms  of  tlie  subject.    They  alFect  by  prfifen'nctf  the  larger  choroidal 
iressels,  and  their  adveiititia.     Much  study  has  been  glvun  to  this 
lubjcct  by  pathologists,  Cohnheira,  Weiss,*  Haab,»  etc.,  and  inocula- 
lUon  of  Guinea-pigs  has  demonstrated  this  lesion  as  part  of  general 
feuberculosis.     For  a  careful  account  see  Michel,  "Lehrbuch,"  18£)0, 
pp.  4O3-40G.     There  is  no  treatment.     Prognosis  is  bad.    We  also 
llnd  large  masses  of  granulation  tumors  (tubercles)  in  the  vitreous^. 
""  e  sclera,  and  the  clioroid. 


Tumors  of  the  CHORon). 

Although  of  rare  occurrence,  viz.,  about  once  in  1,500  eye  cases,* 

;oroidal  tumors  challenge  attention  because  of  their  serious  effects 

th  local  and  con.stltutionaI.    The  most  fivquent  of  them,  85^,  are 

rcomuta,  and  of  these  the  pigtiieutetl  are  largely  in  excess  of  tho 

hite.    In  a  small  nunibor  of  cases  the  origin  of  the  growth  is- 

lated  with  an  injury — as  a  rule  we  know  nothing  of  the  cause- 

.nd  the  eye  is  the  pt-iiuary  seat  of  the  disease.    Usually  we  do  not 

[zueet  a  case  until  the  Luiuur  has  attained  an  importai»t  size,  but  if 

its  site,  as  sometimes  happens^  is  at  or  near  the  macula  lutea,  the 

8S  of  vision  will    bring  tlie  patient   for  examination   while   the 

rowtli  may  be  very  small  (cases  by  Becker  and  Knapp).     In  one 

stance  under  my  observation  a  severe  retinal  hemorrhage  across 

middle  of  the  fundus  was  tlie  precui'sor  of  a  tumor  which  de- 

iped  in  the  periphery  and  of  which  the  earliest  indication  was 

mesh  of  vessels  which  could  be  very  imperfectly  examined  be- 

use  of  their  equatorial  locality.     The  symptoms  will  vary  with 

e  site  and  development  of  the  growth.    Four  stages  are  recog- 


'  Ora«fe's  Archiv,  v.  xsiii.  '  Zie^ler,  "  Path.  Auat.,"  p.  788.  Itt84. 

■  FaehB,  "  Dm  Sarcom  des  Uvealtraetus,"  Wien,  1882.    Berry,  "Diseafics. 
\t  the  Eye/'  p.  348,  1860.  gives  the  frequency  in  Great  Britain  as  1  to  2,216. 
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nized  (Kiiapp) :'  1st,  the  period  of  early  growtli  while  no  irritaUan 
is  occasioned;  2d,  the  period  when  inllammation  is  excit-ed.  which  is 
generullj'  ^lauconiatotis  and  exceptionally  takes  the  form  of  irlilih 
cyelitis  with  possible  suppuration  of  the  cornea  and  atrD|)hy  of  tht 
globe;  3d,  where  the  tumor  makes  its  way  to  the  exterior  of  ibe^ 
©ye;  4th,  tl»e  period  of  metastasis  to  some  i-emote  part. 

In  Die  early  sta^e  the  inception  is  tlie  forma  tioii  of  a  meshi 
dark  and  convoluted  vessels  at  some  spot  in  thi;  retina,  and  a  bluii 
gray  opacity  of  the  membrane  (Michel).     If  within  the  field  of  ol»er-j 
vation  we  may  see  the  elevation  of  the  tumor,  but  it  is  verj-comrao 
for  the  retina  to  be  lifted  from  it  by  serous  elTusion,  and  while  du 
cerning  this  we  may  fail  to  recognize  the  tumor  underneath.   If 
the  retina  be  not  too  opa<iue,  we  may  see  the  bi'own  surface  of 
tumor  to  which  the  pigment  epithelium  always  adheres,  and  perhap 
irregular  and  broad  vessels  coursing  over  it.    Attention  will  be  at- 
tracted to  the  comparatively  smooth  surface  of  the  retina,  that  itis ' 
not  wi'inkled,  nor  the  vessels  kmckcd,  and  that  it  fluttei-s  little  ur 
not  at  all.    It  is  important  to  tise  very  stnmg  light  and  ftobsrt 
a   dilated   pupil.    A   large   mirror  of  shoi't  focus   is    useful,  and 
intense   focal   ilUiniination    may   reveal    the    vascularity    of  lljf 
tumor.    Tlie  tension  may  be  normal,  but  if  increased  there  will  h- 
strong  suspicion  of  a  tumor.     The  liistorj'  may  give  some  .lid  ti- 
the diagnosis.     If  it  appear  that  a  slowly  increasing  loss  of  iOgU 
has  at  any  time  been  succeeded  by  a  sudden  and  notable 
vation  and  without  pain,  we  susi>ect  tumor.    The  first  effect 
be  due  to  the  tumor,  the  second  to  the  detachment  of  the  relirt. 
Under  any  circumstances  the  diagnosis  is  dilficult  and  it  majk* 
rentlei'ed  impossible  by  hetnorrhage  into  the  vitivous.     There  wiB 
be  impairment  of  vision,  either  central  or  peripheral,  but  other  si^ 
jectlve  symptoms  are  variable  and  may  be  wanting.    Soinelimw 
tlie  lens  becomes  hazy  at  this  stage.     In  outward  appearancetk 
•eye  wUl  be  healthy.    The  duration  of  the  first  stage  is  trom^ 
months  to  four  years  (FucIjs),    the  average  of  C7  cases  Iwing  Jl 
months.    At  the  second  stage,  Mhcn  inflammation  is  set  up,  llicw 
is  already  increased  tension,  by  the  interference  of  the  tumor  with 
the  vortex  veins  and  with  e.xcretion  at  the  canal  of  Schlemni,» 
well  as  by  the  bulk  which  it  adds  to  the  ocular  contents.    If  lltf 
vision  has  not  already  been  annulled  by  total  detachment  of  the  I 
retina,  it  quickly  disappears  with  the  symptoms  of  acut-e  gtauc^mx  I 
A  grayish-green  rellex  may  be  possible  from  the  fundus,  but  noJ 
details  will   be  visible.    The  lens  may  perhaps  be  pushed  out  ofl 
place.    The  acute  attack  may  pass  and  the  eye  go  into  the  statfl 
of  chronic  glaucoma.    It  may  yield  to  the  pressuiv  and  Uevi'lop 
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scleral  staphylomata.  In  a  small  proportion  ot  cases  considorabLe 
exudation  occui*s  from  irido-cyclitis  and  the  globe  afterward 
shrinks.  Such  an  atrophied  t-ye  has  bi-en  known  to  cause  s,vnipa- 
"thetic  ophthalmia  (Fuchs,  1.  c,  p.  i3')3).  Aftt-i-  a  lon^-r  period^  which 
^pnay  be  more  than  a  year,  thtj  growth  will  show  itself  on  the  out- 
side of  the  eye,  either  in  fi*ont  or  behind,  and  tlie  rate  of  progress 
will  then  be  rapid.    There  will  be  cessation  of  pain,  but  the  de- 

Iformity  will  be  likely  to  attract  notice.  A  mass  of  some  size  may 
■exist  posteriorly  without  bein^  recognizable.  No  limit  can  be  as- 
sigmed  t«  the  development  of  the  growtli  at  Ibts  sta;^u.  It  may 
extend  along  the  optic  nerve  or  make  its  way  out  of  the  sclei*a  by 
■way  of  the  vessels  and  nerves.  There  may  be  separate  tumors  in 
the  orbit,  it  may  encroach  upon  the  bone-sand  surrounding- cavities. 
In  former  times  very  largre  tumors  were  sometimes  met  with,  tlie 
^  so-called  melanotic  cancer  of  the  eye.  The  disease  may  penetrate 
^  to  the  brain  and  provoke  cerebral  symptoms.  During  the  fourth 
staji^e  we  have  si^ns  of  cachexia  and  the  local  indications  of  disease 
of  the  liver  or  stomach,  or  lungs,  as  the  case  may  bo.  The  liver  is 
the  organ  usually  attacked. 

Diagnosis. — If  the  retina  adhere  to  the  tumor  there  will  be  no 

^^  difflciilty  in  its  recognition,  and  by  the  upright  image  its  si/.e  can 

^K  be  approxitnatcd.    It  can  happen  that  a  subretinal  effusion  near 

the  exjuator  presents  a  smooth,  uniform,  rounded  contour  without 

flattening  of  its  surface  or  twists  in  the  vessels.     Such  a  condition 

11  have  seen  and  have  erred  in  diagnosis,  believing  the  lesion  to  be 
a    tumor.     Enucleation    proved    the  contrary.      In  case  of  suIj- 
retinal   eifusiun   tlu-re   will  he  obscvirity,  but  hints  have  already 
been  given   which  are  important,  and  l>e.sides  those  which  relate 
to  the  appearance  of  the  retina  the  tension  of  the  eye  is  to  be  noted. 
If  clearly  above  normal,  the  inference  in  favor  of  tumox",  compU- 
H  -cated  with  sub-retinal  elTusion,  is  very  strong.    During  the  glauco- 
^  matous  stage  it  may  not  be  possible  to  escape  (rrror,  in  spite  of 
<;ai*oful  incjuiry  into  the  history.    If,  however,  iridectomy  result  in 
only  temporary  or  negative  relief,  enucleation  will  be  likely  to  be 
^  obligators'.     It  has  been  said  that  strong  light  and  full  magnifying 
^1  power  should  be  uslhI  in  ophthalmosoojiy,  aided  by  di]ati>d  pupil. 
H  The  empk>yment  of  a  convex  lens  3"  to  4"  focus  held  near  the  eye 
"  and  the  mirror  at  about  six  or  eight  inches  from  it  (Becker)  in- 
creases both  the  illumination  and  the  enlargement,  and  meets  the 
special  rt*quircments  of  these  eases. 

Trea^/nen/.— Enucleation  at  the  earliest  period  is  imperative, 
The  optic  nerve  should  be  severed  as  near  the  apex  of  the  orbit  as 
possible;  it  is  not  dilTlcult  to  excise  ten  to  fifteen  millimetres  if  the 
§lobe  be  drawn  well  forward  by  putting  the  fhiger  behind  it,  or 
slipping  a  strabismus  hook  over  the  nerve  to  make  traction,  and 
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crowding  the  scissors  well  backward  to  make  the  cut  of  the  nwve.  1 
Hemorrha'je  is  with  this  proeotuling'  copions.  and  is  to  W  clwcked 
by  pressui-e  of  the  linger  or  tlmuib  in  the  orbit.  It  is  fur  belter  W  I 
take  the  time  needful  for  the  purpose,  than  to  pack  a  sponge  into  I 
the  orbit  and  apply  a  compressive  bandaire.  GJettin^  out  such  » 
spongfe  will  ^ve  sharp  pain  and  perhaps  reproduce  hemorrhapi, 
Pcrchloride  of  iron  is  objectionable.  When  active  blecdin?ci*aa« 
a  firm  flannel  bandage  may  be  applied  upon  a  spong*  and  ahsurbeal 
cotton  laid  on  the  outside  of  the  lids.  The  dressing  may  be  ns 
moved  in  six  hours. 

If  the  growth  has  invaded  the  orbit  we  may  be  oblisvd  topmp 
the  ca\ity,  and  the  operation  may  bt'  formidable.     We  mayha^t 
to  split  the  outer  canthus  to  jEfct  sufficient  access  to  the  gron 
The  best  instnituent  is  a  large  pair  of  scissors  cur%*ed  on  th?i 
and  with  blunt  points;  with  this  and  a  stroma  pair  of  forceps! 
mass  can  be  turned  out  of  the  orbit  with  the  least  bleeding.    Tw" 
shut  .scissors  sorvf  admirably  for  scraping  or  te^aring  away  the 
periosteum  and  growth  from  the  bony  walls,  and  very  little  cutting 
will  be  required,  except  at  the  Ix'ginning  and  finish  of  the  optrs- 
tion.    If  the  bone  has  been  attarked,  we  may  i*emove  with  a  shaip 
spoon  as  much  as  may  be  feasible,  recognizing  that  we  may  pcD^ 
trate  adjacent  cavities.    Invasion  of  the  cranial  cavity  is,  <■■ 
highly  dangerous.     Chloride  of  ?jnc  psiste  is  sometimes  i\\[ 
the  bony  wall  to  cause  exfoliation  of  diseased  bone;  doing  this  a 
not  without  risk.    Great  care  will  be  taken  to  adopt  antifyptic 
precautions,  an<l  if  bleeiling  is  not  controlied  by  pii-suiv  or  by  tor- 
sion, a  small  then  no-cautery  (Paquelin)  may  be  used,  but  with 
treuie  caution  if  the  vessel  be  at  the  apex  of  the  orbit.    One  id-I 
stance  in  which  I  used  a  cautery  proved  fata!  by  meningitis.   Uj 
appears  from  statistics  by  Puchs  (1.  c.)  that  of  forty-flve  casrs  i 
removal  of  the  contents  of  the  orbit  only  two  resulted  in  death. 

Prof/no^M,— Local   return   of   the   disease  is   i-aro  and  occurs 
chieflj'  when  it  has  advanced  outside  of  the  globe-    The  possibiltly  ■ 
of  an  isolated  tumor  in  the  orbit  is  not  to  be  forgotten.    Ou  the] 
other  liand,  reproduction  of  the  disease  in  a  distant  iocaUty.  fsp^•| 
cially  in  the  liver,  is  highly  probable.    Many  times  the  ulllnLiu^l 
history  remains  unknown,  and  it  is  impossible  to  get  accurate  sta- 
tistics on  a  large  scale.     Of  twenty-two  casi?s,  Puchs  had  knovrl-J 
edge  of  the  result  in  seventeen;  respecting  them  thirteen  had  dte<l;1 
of  these,  eleven  by  metastasis,  and  he  was  satisiletl  of  immunity  iaj 
one  case  onl^-  (1.  c,  p.  276).    Metastasis  i>ccurs  within  periods  va 
ing  from  a  few  months  to  five  yeai*s;  the  average  is  two  Yi'ars.| 
The  tumors  most  likely  to  show  malignity  are  the  pigmented  nuintl- 
and  small-celled  sarcomata;  the  spindle-cell,  colorless,  and  slightlj 
vascular  tumors  a\\o'w  \cs*  AS&v"*^^'^^^^  vaetastasis.    Tlie  sar 
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ells  have  been  found  floating  in  the  blood-vessels  of  the  choroid^ 
showing:  lh:it  they  actually  enter  the  ^^neral  circulation.  While 
the  liver  is  the  most  frequent  place  of  deposit,  the  stomach,  the 
lung^  and  other  tissues  may  be  involved.  No  form  of  tumor  is  so 
liable  to  be  reproduced  by  metastasis  as  sarcoma.  Griffith  ( Ophth. 
Review,  Dec,  18H1,  "  Prognosis  of  Choroidal  Sarcoma")  tabulates 
23  cases  whose  ultimate  history*  was  known.  Of  these  14  were 
alive  after  periods  varying  from  three  to  ten  and  a  half  years,  and 
the  9  who  died  reached  their  end  by  local  or  remote  ctTects  of  the 
disease  after  periods  varying  from  one  year  and  four  months  to 
tsix  years  and  eight  months.  Prognosis  is  better  for  the  younger 
subjects.     See  other  references  in  Griffith's  paper. 

Of  the  other  kinds  of  tumor  which  may  be  found  in  the  choroid 
have  angiomata.  fibromata,  chondnmiata,  tuberculoxis,  and  in- 
linatory  swellings.     Choroidal  tuiiioi'  has  been  known  iii  a  very 
ifew  instances  to  cause  sympathetic  ophthalmia. 


Ossification  of  the  CaoKon>. 

In  eyes  which  have  long  been  shnjuken  by  irido-choroiditis  we 
not  infrrqurntly  meet  with  ossiflc  formation  in  the  inflammatory 
tissue.  Thi'i-e  may  be  either  plates  and  spicuUe  or  there  may  be  a 
mass  or  a  thick  shell  of  bone.  Vei*y  perfwt  specimens  have  some- 
liines  been  found.  The  stump  Is  usually  smalt,  very*  Ihitt^'ned,  and 
f  grasped  between  thumb  and  tluger,  the  bony  mass  will  be  recog- 
Dized  by  its  hardness  and  sometimes  by  its  rough  projections. 
Jyinpathetic  irritation  of  the  fellow-eye  is  sometimes  caused  by 
these  stuinps.  and  they  should  then  be  extirpated.  A  sharp  hook 
hould  he  used  to  a^'v/je  the  globe  and  give  control  over  it,  else  the 
operation  will  prove  troublesome. 


CHAPTER  XYTI. 

THE  KETINA. 

A«  aecDUSt  of  the  appeanince  or  the  retina  when  \iewed  bj  the 
is  given  on  pages  vU  et  soq.    We  shall  learn  most 
ik  by  the  direct  method,  which,  to  be  exa<;t,  presupposes 
of  the  media,  and  proper  correction  of  optical  errors 
.  4^  observer  and  the  patient.     If  these  conditions  cannot  be 
^tkv  indirect  method  ^'111  yield  much  information, anil  in  Ibc 
I  «f  pAtlOBts  confined  to  bed  is  often  the  only  one  uvallaltle. 
^  bftMii-vessete  are  a  priuciput  object  of  study,  and  they  help  tts 
iMsn « Jad^mcnt  as  to  the  hUiU'  of  tlie  retinal  tissue.    Alkm- 
utamSk  te  made  for  considerable  variation  iu  transpan'ncy  ot 
9*Bi»^«4»eeiaHy  near  the  optic  nerve,  and  in  direct  ratio  to  tbt? 
1^  «(  pi^uentation  of  the  fundus.    On  the  nasal  side  of  the 
«r  1^  reUoa  is  always  thicker  than  on  the  temponi!  and  is  less 
K.    Ik  is  not  n4M^essary  to  repeat  what  has  been  said,  p.  47,  and 

to  relate  mmutely  the  physiological  variations  in  the , 
,  «|  tjbr  t«tina  would  be  of  little  profit.    £ach  observer  nui 
^I^IB  tor  himself,  and  must  govern  his  judgment  of  objettiva 
^  ^ 4iawmatton  of  visual  acuity,  and  of  the  visual  fleld,  and 
^^y|irsMisr,l>oth  centnil  and  general.     In  most  castas  of  de 
p*  ivrtioD,  ^ve  can  see  tissue  changes  which,  if  not  stron;?!^ 
juv  evident  enough;  but  when  we  bear  in  mind  hov 
. » the  structure  of  the  retina  it  will  not  be  surprising  that 
iBtpairmont  may  exist  which  will  not  betray  its  physij 
ki  Um  moderate  magnifying  i>ower  at  our  command.* 
» Jmaiomy  of  the  Reiina.—lt  consists  of  ten  layers  whic 
twm  the  inner  surface,  ai-e  named  as  follows:  1,  mem- 
mmi  interna;  2,  optic-nerve  fibres;   3,  ganglion  cells;  4, 
<4iDnfeitr  or  molecular  or  granular  layer;  5,  internal  gran- 
V«acN'niul  ivticular  layer;   7,  external  granule  layer;  8, 
^ittns  externa;   ft,  ba^-illary  layer  or  rods  and  rones;    , 
I  pil^ent  epithelium.     Besides,  the  retina  is  travfrs^M 
.fibws  of  connective  tissue  which   run  i>erpendicularly^ 
mi  »rr  known  as  the  flbres  of  Miiller.    In  Fig.  2iG,  the 
^'  larts  is  schematically  repreaenlAxi.   The  optic  nerve 

,yMfcnbD(v«  of  the  macula  seu  O.  Lindsay  Johnson,  ArebiTM 
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I,  the  ganglion  cells,  the  outer  and  inner  R-ranulo  layers  and  the 

i  are  the  nerve  structuivs;  all  other  parts  a»v  considered  as 

Flections  of  connective  tissue.    The  monibi'ana  liniitans  interna 

s  to  separate  the  retina  from  the  vitreous.    The  succeeding 

ayers,  fi-oni  the  optic  norvp  fibres  to  and  including  the  external 

ilar,  also  called  inter^anular  layers,  are  grouped  togr*?M»er  as 

irebral  layers  of  the  retina;  the  outer  granules,  the  mcnibrana 

tns  externa,  and  the  rods 

ones  arc  called  the  epilhe- 

lycr  of  the  retiDru  This  dis- 

ou  tlxes  upon  the  latter  as 

Btclpient  elements,  and  i*e- 

l  the  former  as  vehicl*;s  for 

yiny:  iiupressions.     To  t.lie 

IT  must  be  added  the  hcxag- 

>igment  cells,  in  which  we 

tie  visual  purpk*,  and  which 

rates  airiong'  the  bacilli  to 

Iter  or  less  dej-'i-eeaccord- 

0    the  stimulus  of   light. 

delicate  processes  run  in 

the  pigment  cells  among 
aeilli,  and  along  these  (not 
ones)  the  molecules  push 
aelvcs  in  greater  quantity 
s  light  is  more  intense. 

various  paits  of  the  retina 
iycrs  are  in  dilfei-ent  pro- 
jns,  for  example,  near  the 
la  the  optic  nbres  are  in 
».  At  the  region  of  the 
la,  important  changes  oc- 
while  the  fovea  centralis 
J.  chamcter  wholl^^  unlike 
»t  of  the  rtitina.   The  fovea 

slightly  oval  shape,  being 


jntally 


nun.  and  vertically,  0.15   mm.   in  diameter   and 


ares  in  the  visual  field  li*^  (Bunge).  Tt  does  not  ejtist  in  the 
yo  and  is  not  yet  visible  at  birth  (Kollikcr).  Tlie  optic  nerve 
disappears,  the  gauglion  cells  inst^'ud  of  being  in  a  single  layer 
ewhere,  increase  to  seven  or  eight  layers,  the  external  gran- 
ire  found,  and  the  cones  are  enormously  elongated  and  niulli- 
while  the  rods  do  not  exist.  All  otlier  layere  aiv  wanting, 
lumber  of  cones  at  the  fovea  is  estimated  at  7,000  (Kuhut). 
an  thus  understand  the  high  sensibility  of  this  spot  where 
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nothing"  but  the  epithelial  stnictures  are  found.  At  its  niar^ 
(ora  serrata)  the  retina  beootUL'S  very  tliin,  the  optic  nerve  ilbns 
and  the  g-an^Uon  cells  almost  ceuse^  while  the  reticular  layers  dis- 
appear and  the  conuectivu  tissue  bt'comes  more  abundant.  Tbe 
retina  as  it  ap]>ears  in  section  is  well  shown  in  Fig.  327,  Epexd 
Poncet.     Its  structure  is  nearly  normal 

The  optic  fibres  as  they  enter  the  retina»  lose  their  neuroglia 
and  become  simple  axis  cyliiwlei-s;  they  unite  at  acute  angles  in  a. 


•  ■  -i V - j-r.V^ '-•'^^~'>   I'Z. 
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Fib.  S27.— &«K-llnn  of  NunnaJ  Retina.  xSW.— Ere  maoved  for  BATCOioa,  Retina  detadwd  ba»^ 
altDoittDormia. -1.  V1Uywu!i:  9,  byperiropbl«<lc«Usof  Tltr«oua:  3.  membruia Umttuu  toHrva;  K^ 
flbrv*  of  HuUer  (Uiey  ar«  sUifhUy  hypertrapUecl)— thry  Aivponnf  the  contwcUn-UaBue  traiiM^  ' 
work;  6,  layerof  opUcuerrflllbraB,  miclel  mi>reDUinerous  tluin  UBual;  6,  layer  oC  gmngUoo  ceOt; 
mtne  of  Uiem  have  ulxlerBODe  ocdlold  deipatieratlou:  7,  Intertuil  molecular  or  reUcular  huwr;  B, 
layer  of  laD«r  (rratiultv;  0,  tioct^ma]  molecular  f>r  rwtlculsr  layvr— In  this  as  la  the  intcnM)  BMla^ 
uUir  layer  lUc  fibrui  uf  UUilcr  arc  Abiiuruialiy  dbtlnci ;  W.  layer  uf  outor  Knuiuk«:  II  and  II,  layir 
of  rodtt  and  (XKieft,  la  wbtcb  a  (HkiIpciIod  U  wade  between  tlkt-  body  of  eachekiitMit,  11,  and  tbepn>- 
ooee,  12,  wlilcli  UitsconUnuatlon.  Tlw  linn  which  •ff[>arau«  ICi  from  11  IsonlleiJ  manbratia liuiltaiw 
ttztema,  it  i«  not  mark<5l  by  a.  Dinin-;  13.  layer  ofepiUiellal  pt^toeot  In  polyitoual  ceUa.  fUmm  ot 
HQllar  am  ai»o  called  radlatloK  Abrea. 

plexiform  manner,  and  as  has  been  said  can  often  be  seen  coursing' 
upward  and  downward  from  the  disc  and  sloping  off  alon^'  the  pri»-^| 
cipal  vessels.  Such  of  them  as  go  transvei-sely  outwaixl  toward  ™ 
the  macula  are  much  liner  than  the  above  named,  and  wo  find  tliat 
to  the  macula  a  largre  quota  of  fihrcs  is  directed,  amounting:,  as 
Bungt!  found,  to  about  oni'-rourth  of  all  the  fibres  contained  in  the 
optic  nerve.  For  the  ophthalmoscopic  appearance  of  the  normal 
fund  MS  see  Plate  lU.,  "Fig.  1,  anA  w>V>tc^  \^aXia  ¥\fe.  \. 
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Opaque  nerve-jihres  constitute  a  congonital  peculiarity  which 

is  not-  very  inriniiiciit.    By  llii.s  is  iiicant  that  certain  fihiT.s  coining- 

^from  the  piLpilla  retain  thi-ir  ncuriU-nima  for  a  distance  after  they 

B«nt€r  the  rttina.    They  are  ffix>uiK*d  into  a  hrush  or  cluster,  which 

~  is  usually  either  above  or  below,  and  exhibits  considerable  variety 

of  form.     It  may  bo  short  antl  clumpy,  or  sweep  in  a  long,  wispy 

plume,  and  usually  alon;tr  the  principal  vessels.    I  have  seen  a  case 

in  which  most  of  the  centre  of  tlie  fundus  was  whiteneil  by  such  a 

condition.    Such  a  case  is  ligured  in  Liebroich's  Atlas.    To  ifcogrnize 

■  the  nature  of  this  peculiarity,  observe  that  the  white  or  yellowish 

patch  conceals  tlieed^  of  the  disc,  has  a  glistening,  striated  surface^ 

and  the  niarkin<jrs  are  in  parallel  lines;  the  edy^  is  marked  by  a 

I  hair-like  frmgc.  The  surface  is  mtciisely  white  or  yeUowish,  the 
vesst'ls  are  partially  concealed,  and  fine  glistening?  markinfis 
apptsir.  Surrounding:  parts  of  tlu*  fundus  will  Ih*  nonnal;  sonte- 
times  the  optic  nerve  looks  very  red,  but  it  will  not  be  swollen. 
^  In  slight  cases  there  will  be  no  impairment  of  sight,  in  extivrae 
H  cases  there  will  Ix;  amblyopia.  Sometimes  spots  of  opaque  nerve- 
H  fibres  crop  out,  remote  from  the  principal  locality,  but  very  rarely 
^  does  the  abnoiTuallty  reach  beyond  the  macula  or  its  vicinity. 
(See  PlaU*  III.,  Fig.  2.) 

ICiiloboma  of  tfie  macula  is  an  extremely  nire  congenital  anom- 
aly which  resembles  a  patch  of  choroidal  atrophy  situated  at  the 
macula.  It  is  a  white  or  pinldsh-whit«  spot,  usually  without  any 
pigment-deposit  such  as  char.ictorizcs  choroiditis,  although  in  the 
colon'd  plate  given  by  Lorlng'  some  pigment  granules  ai-o  shown. 
Vision  may  or  may  not  be  reduced.  This  lesion  has  by  many  been 
disputed.  I  have  not  seen  it.  Testimony  and  argviiuent  in  behalf 
of  its  nature  and  existence  are  found  in  S(n*cral  papers  condensed  by 
Manz,  in  Jahresbericht  der  Ophthalmologic,  1885,  p.  279.    See  Plate 

IL,  Fig.  11,  opposite  jKige  114;  illustrations  taken  from  Fuclis. 
Silex  reports  two  cases  under  this  title,  but  thmks  them  to  be 
choroidal  atrophy  and  not  coloboraa." 


Diseases  of  the  Retina. 


Hypercpmia,  apart  from  actual  inflammation,  is  not  easy  to 
make  out.  The  blood-vessels  are  often  tortuous,  are  in  some  cases 
very  abundant,  they  vary*  in  size  in  different  persons,  and  there  are 
so  many  varieties  possible  wltliin  phy.siological  limits  that  it  is 
difflcull  to  be  sure  that  a  particular  case  is  abnormal  We  form 
a  judgment  chiefly  upon  the  appearance  of  the  optic  nerve.     It 


' "  Text  Book  of  Ophtlialiuoecopy,''  Plate  III.,  Fig.  1;  description  p.  04, 188A. 
■  Archives  uf  Ophth.,  Mureli.  1S8U.  p.  86. 
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may  be  very  I'd],  but  this  often  ai-ises  from  refractive  error  like 
hyi>enneti*opia  or  asti^iatism,  from  prolonged  use  or  excessive 
weepmg^,  from  ii-ritation  of  a  foreigrn  btMjy  in  the  cornea, from stm- 
pathy  with  sonio  other  morbid  prociss,  like  iritis,  etc  In  short 
hypeneinia  is  rarely  idiopatlUc,  whether  in  the  nerve  or  retina,  but 
syniptoinatic. 

Ni'vt'i-thclcss,  there  ai«  cases  of  eulargrenient  of  the  retinul  tis- 
sels  from  orbital  tumors,  from  obstiniction  to  the  cerebral  vceseU 
near  the  sphenoidal  fissure,  from  emphysema  of  the  luuf^.  from  an 
open  foramen  ovale,  from  ancui-ism,  etc.  A  condition  of  telcimgi- 
ectasy  is  fig-iinid  by  Liebreich,  and  also  a  case  where  the  veins  were 
converted  into  a  series  of  bead-like  expansions. 

The  intraocular  circulation  is  in  great  deg-ree  independont  of 
fluctuations  in  the  genera!  system,  and  though  an  off-shoot  from 
the  blood-v«ssRls  of  tlip  brain,  it  participates  little  in  its  circulaUwy 
changes.  A  sharp  distinction  is  to  bii  made  between  idiopathic 
hj-penemia,  and  hypenemia  attendant  on  inrtammation.  With  mtih 
ingitis  it  is  common,  with  brain  dLsease  its  occuiTcnce  is  variable,' 

Pulsation  of  the  retinal  arteries,  as  a  result  of  resistaocfto 
the  inilux  of  blood  from  increased  intraocular  tension,  as  in  glau- 
coma, has  been  inferred  to;  the  same  etTect  can  arise  from  rwluml 
impulse  of  the  heart.  We  see  this  in  insufficiency  of  the  semi-lunar 
valves  of  the  aorta,  and  less  markedly  with  aneurisms  of  tbi'an'li 
and  of  the  ascending  aorta.  The  combination  of  aortic  insufflcicucy 
with  insufficiency  of  the  mitral  valves  diminishes  the  tendency  to 
pulsation  of  the  retinal  vessels  (Michel).  A  different  kind  of  pulsa- 
tion, viz.,  one  which  is  less  abrupt  and  reaches  over  a  longer  stretch 
of  the  arteries  occurs  in  exophthalmic  goStro. 

Venous  pulsation  as  a  physiological  condition  has  been  referred 
to  (pageal),  it  also  occurs  with  aortic  insnf!lciency,   with  hyper- 
trophy of  the  heart,  with  increase  of  arterial  tension.     During 
cope  th«  art-erics  will  l>e  small  and  the  veins  full, 

Antemia  of  the  retina,  in  the  sense  of  diminished  flow  of  blood 
independent  of  obsli-uctive  causes  which  will  be  I'cfcrred  to,  scarcely^ 
piYsents  itself.  The  retinal  circulation  may  for  a  time  bo  arresteiir« 
as  in  migraine  and  s3*ncope,  and  in  anaemic  persons  sometimes  the 
color  of  the  }>lood  becomes  pallid,  and  its  impoverished  state  pro* 
motes  hemorrhages,  as  in  pernicious  ana'uiia,  chlorosis,  etc,  and 
inflammatory  changes  may  be  added  both  in  the  nerve  and  retinafl 

Spa^m  of  the  Retinal  Arteries,  Megrims,  Epilepsy  of  the 
Retina, — In  consequence  of  vaso-motor  irritation  the  retinal  ar- 
teries may  be  (Irmly  contracted  and  completely  arrest  the  circula- 
tion.   Irritation  of  the  sympathetic  in  the  neck  causes  their  con- 


'8ee  3owere,  **  Dlaeaeefi  of  the  Brain, *'  p.  17J,  1687. 
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tractioD,  while  extirpation  of  the  superior  cervical  ganglion  induces 
enlargement  of  tlie  vessels  in  much  shghter  proportion  (Hi'ckcr). 

Suspension  of  tho  circulatlou  causes  partial  or  total  hiindne&s 
in  one  or  both  eyes.  A  so-called  blind  heaxiacho  is  a  mild  form 
of  the  disorder,  and  the  vessels  of  the  brain  as  well  as  of  the  eye 
may  be  affected. 

The  visual  disturbance  may  be  the  most  conspicuous  phenome- 
non, and  should  n4)t  be  regarded  as  of  aorious  moment.  An  illus- 
tration is  the  following: 

Mrs.  W.,  widow,  forty-three  years  of  a/ce,  was  brought  to  me  by  Dr. 
Burclianl.  She  weTiis  whII  iintiriKtied,  but  in  wiiil  to  have  luU'ly  lost  fle.sh. 
ijufl  uii  luixiouu  expretKsiuu.  l>eeii  t^reutly  wurried  by  busiiieati  t.uire».  aud  been 
under  much  exdt«iueot.  Thr«e  luooths  a^  Rhe  b^ran  to  luivo  i>ar1ial  ob- 
Bcumtionsof  sight  in  tlic  right  eye.  In  a  little  tiiuo  the  sight  wouJ<]  "go 
out,"  OS  she  said,  ever>'  twenty-fnur  hours,  and  over>*thinK  be  dark  for  fifteen 
to  thirty  minutes.  This  couditlun  affected  the  right  eye  only,  until  a  few 
evenings  sinee.  Then,  while  at  the  opera,  she  becAuiH  tomlly  blind  for  about 
one-half  hour,  and,  as  she  says,  was  in  total  darkness,  SJnee  then  the  same 
thhig  ha*  luippencd  every  evening,  and  lasted  from  a  few  moment.s  to  half 
an  !iour.  At  my  interview  with  her  in  luy  oflflt^e  she  ext^laiiueil  that  sight 
wa«  leaving  tho  left  eye.  Her  viKi<iri  luul  been  |>revIou>*ly  examined  and 
found  to  be  \%  in  eai-h  eye.  While  tlie  diiuness  existed  I  insjieeted  the  left  eye 
witli  the  ophthalmoscope.  The  arterie«  were  reduce<l  in  size,  the  veins  were 
Dortnal,  no  other  notable  appearances.  The  atttick  paaned  in  a  few  minutets 
and  then  the  arteries  grew  larger  and  were  like  thowe  of  the  other  eye.  There 
ytetc  no  signs  of  effusion  or  intlamuiatioii.  My  ad  Wee  was  to  use  broiuido 
of  anunoniuui.  tu  take  uouritihiug  fuud,  tuid  try  to  secure  exemption  from 
anxiety  and  care. 

In  anotlier  inKtaiice  in  a  man,  the  blindneso  waa  complete  in  t>otli  eyes  for 
dxteen  hours  and  then  pereeption  of  light  began  to  return.  1  *iaw  tlie  man 
tweuty-four  hours  after  tho  Iwgiiining  of  the  attiw^k  anti  by  the  ophthalmo- 
jcope  recognized  great  pallor  of  the  optic  nerve,  tenuity  of  the  arleries,  the 
Teins  about  normal.  No  effusion  or  swelUng  of  the  nerve  or  retiua ;  tension 
normal;  pupils  aetix'e.  Could  wjuiit  figures  at  six  feet.  By  Inhalation  of 
nitrite  of  amyl.  vision  was  restored  in  twenty  miuuteB  to  the  normal  degree 
and  the  iutra-oculiir  circulation  was  resumed. 

The  patienis  may  be  subjiTt  to  migraine,  and  besides  the  head- 
ache and  nausea  have  that  kind  of  scotoma  which  is  marked  h^' 
a  bright  and  angular  outline  constitutitig  the  so-called  fortiflca- 
tion  line,  because  it  resembles  a  fort  with  bastions.  The  attacks 
are  usually  of  short  duration,  so  far  as  vision  is  concerned.  They 
sometimes  take  on  the  form  of  Iieniianopsiu,  which  implies  that 
the  disturbance  is  cei*ebral  and  not  oeulai*.  This  will  be  again  in- 
ferred to.  In  case  of  prolonge<!  or  severe  attacks,  inhalation  of 
nitriteof  amyl  from  three  to  fivetlropsat  a  time  will  bring  speedy  re- 
lief. Pixignosis  Ls  good.  General  tivatnient  would  consist  of  tonics 
and  sedatives  of  the  milder  types,  and  attention  to  derangements  of 
the  stomach,  the  uterus,  or  any  debilitating  causes.    One  must  be 
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careful  not  to  confound  these  cases  with  tho  temporary  obscuft- 
tions  which  occur  in  glaucoma,  and  attention  must  be  given  tolbe 
state  of  ocular  tension  and  to  the  possible  existence  of  cxcaratiuo 
of  the  nervo,  etc.  These  conditions  being  absent,  heart  looics  are 
indicated,  viz.,  digitalis,  nitro-glyeerine,  etc. 

Jscfuemia  of  the  Retina. — The  condition  to  which  this  uameis 
applied  has  been  recorded  a  few  times  and  it  was  ilrst  mentioned 
by  Alfred  Graefe,^    The  fiuestion  will  naturally  arise  as  to  how  it 
may  dilfer  in  essence  from  the  spasmodic  suspension  of  the  circula- 
tion just  now  referred  to.    The  subjects  have  alwaj's  been  |M•^ 
sons  who  have  been  much  reduced  by  illness,    in  a  case  which  1  saw 
in  couKultation  with  Dr.  Kiiu]>p*  the  child,  Ihife  years  of  a^v  had 
been  much  prosti-atod  by  ulioopiug  cuugh  and  when  couvaiescing 
suddenly  became  totally  blind,  losing  perception  of  light  in  both 
eyes.    The  optic  ni'i-ves  were  whites  in  the  left  eye  some  arteries  as 
fine  a»  thiv-ads  could  be  di^cernetl,  in  the  right  uone  euuUl  be  fouud. 
In  both  eyes  the  veins  wci-e  of  exti-cme  tenuity.    There  wen;  no 
othrr  Irsions.     We   Iiave,  then^foiv,  seriously  diminished  heart's 
action  and  an  impoverished  state  of  Uu:  hlooil.     Tlial  this  situutioD 
alone  may  not  he  an  adequate  explanation,  is  probable  from  the 
ohser\*ations  of  von  Graefe  upon  cholera  patients.    He  examined 
the  retinal  circulation,  when  they  wei*e  in  the  last  stages  of  prostra- 
tion and  never  failed  to  Ilnd  bloml  in  the  vess<>ls,  and  they  had  cor- 
rect vision  so  far  as  could  bo  ascertainetl.    He,  thei-efore,  thought 
that  some  obstructive  cause  was  to  be  assumed  in  cases  of  ischEcmia 
and  that  it  was  liUely  to  l)e  found  in  tin*  n|il  ic  sheath.    It  seems  likely 
that  we  have  a  i»ai*tial  thi-omluwis  hehiud  the  eyeball  and  that  thesa 
cases  are  to  be  refen^d  to  this  heatl.   Both  eyes  have  been  atlected, 

TnN'itment  is  directeti  in  jiDMiuite  ilie  act.ion  of  the  heart  and 
unprove  the  health,  and  on  the  other  hand  to  diminish  nisistance 
to  intraocular  circulation.  PCest  in  l)ed,  good  food,  digitalis  and 
stimulants  and  tonics  meet  one  indication,  while  paracentesis  comese 
and  iridectomy  have  bwn  resorted  t4>  for  tlie  other.  The  fonner 
may  be  tried  for  twenty-four  or  foily-eight  hours  before  employing" 
tho  latter.  Alfred  Graefe  did  iridectomy  on  the  tenth  day  of  total' 
blindness  in  one  eye,  and  on  the  thirteenth  day  of  total  blindnes.s  ia 
the  otlier  eye  with  restoration  of  perfect  vision.  Inhahitton  of  ni- 
ti'ite  of  amyl  will  also  suggest  itself.  As  a  rule  the  prognosis 
good,  but  ali-ophy  of  nerve  may  i*esult 

Emboliitm  and  Thrombosis  of  the  Retinai  Veaseis, — Eacli  of 
these  conditions  may  occur  separately,  or  in  combination.  There 
may  also  be  complete  or  partial  sus|Mmsion  of  the  ciivulation.    Tho 


lOraefe,  Archiv  f.  Ophth..  viil..  1.,  148. 
'Archives  Oph.  and  Otology,  vol.  Iv.,   p.  448,  1875. 
Trana.  Med.  Soc  State  New  York,  1878,  p.  150. 
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jbstruction  may  be  in  the  central  arterial  or  venous  trunk,  and 
tej  also  take  place  in  one  of  the  retinal  branches^  (Saeinisch). 
be  first  case  of  ombolism  of  the  arteria  centi*ii.lis  retinsc  was  seen 
Jjr  von  Oraefe^  in  1858,  and  he  founded  his  diagnosis  upon  the  in- 
^ocular  api>earances  and  upon  the  presence  of  endocarditis  which 
fas  due  probably  to  a  severe  blow  upon  the  chest.  The  correct- 
)fss  of  his  judgment  was  verified  by  an  autopsy  eighteen  months 
fcter.  The  x-emnant  of  a  phig  was  actually  found  in  the  retinal 
rtflry  just  behind  the  eyeball.''  The  sjnnptonis  of  this  case  were 
*ry  striking  and  its  jKithology  beautifully  simple.  Very  few  such 
^ervations  have  been  made  since.  Some  cases  have  seemed  to 
bint  to  partial  arterial  occlusion,  because  some  bloo<l  was  evi- 
bntiy  circulating  in  the  i-etinal  artenes  and  visiou  was  not  wholly 
bolislieU.  An  euipluitic  feature  of  thrombosis  is  the  presence  of 
enioiThages  with  signs  of  obstruction  to  the  venous  cii*cu!ation, 
[hile  vision  is  not  so  entirely  destroyed  as  in  cases  of  complete  em- 
olisni.  Still  anotlier  lesion  which  may  happen  is  hemuirhage  into 
fte  shentli  of  Die  nerve  (Magnus*),  ;uid  a  case  in  which  tliis  was 
Bsumed  was  reported  by  Sands'^  in  ItttiG.  A  further  complication 
iviug  rise  to  a  dilTerent  ophthalmoscopic  i)icture  is  related  by 
Lngelucci.'  He  found  at  the  autopsy  the  centiiil  vein  completely 
bcluded  by  a  plug,  also  surixjunded  by  a  mass  of  exudation  and 
lot  which  extenct»*<l  some  <listance  up  and  down  the  nerve,  and 
hrough  the  compression  of  this  material  the  artery  where  it  lay 
;i  contact  with  the  venous  plug,  was  completely  shut  up;  Ix^hind 
his  point  it  contained  l>lood.  In  anotlier  case  he  found  similar 
■nditions  without  any  hemorrhage  in  the  nerve  (1.  c.) 
f  An  admirabln  discussion  of  this  sul>ject  is  given  by  the  late  Dr. 
£.  G.  Loring  and  illustrated  by  many  plates  in  his  "Text-book  of 
Dphthalmoscopy,"  vol.  •,'.  p.  M),  18i)I.  See  also  ''Embohe  dor 
krteria  Centralis  Retime,"  Fischer,  Leipzig,  1801,  a  treatise 
(Dunded  on  148  cases. 

Sympfoms.—Wwnys  then^  is  sudden  loss  of  sight  without  pain 
external  symptoms.  In  Giiuife's  case,  which  was  tlie  ly|>e  of 
tfmple  and  complete  embolism  of  the  centi-al  artery  the  blindness 
iiras  totiil.  Till'  optic  nerve  at  the  outset  was  extri*mely  pale,  the 
irteries  ntlueed  to  a  minimum,  their  finer  twigs  invisible,  the  veins 
imaller  than  usual,  but  fuller  towani  the  eipiator  than  at  the  nerve; 


i 


f    "  Monatsblfltter  f.  Augenh..  4.  32.  Iflflfl.  with  i>Ute. 

'frm*re'B  Aivhiv  fUrOphth..  Mil  v.,  Abth.  i.,  5.  i;W,  IHTjO. 

*  Schweiifger,  "  VorleHuiijw"  tlbc r  ilen  (lehrauch  doM  Auirenxpie^lB,"  Taf. 
U.,  Fig.  10,  l8tU.    See  altwi  tiU  "  Huii(It)tii*)i  tier  Augenhuilkimdo." 

*'*l>ie  Sehiien-eubhituntfeii."  Ijeip/jf^,  1S74. 
»TniU8.  Amer.  Oph.  Sol-..  18<W,  p.  3. 

•  Monat«bl«tt.  f.  AufW'uheilk.,  svi.,  444,  1«78. 
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there  were  no  hemorrhages  and  no  opacity  of  the  retina.    N«itW 
phosphenes  nor  arterial  pulsation  could  be  excited  by  pressure:  itae 
tension  was  slightly  minus.     In  ten  days  a  slight  to-and-fro  mov^ 
ment  ajipeared  in  the  vt^ns,  and  soon  a  little  perception  of  li^htwas 
gained  in  the  inner  and  uppnr  part  of  tlie  field.    Within  a  weeks 
dense  white  opacity  apjwarwi  over  a  considerable  ri'g:iou  around 
the  niacuhi  and  at  its  centre  the  fovea  shone  a-s  an  intense  ciiWTv* 
red  spot.     Its  brightness  was  ascribed  to  the  eJTect  of  contrast,  1 
and  the  color  to  depend  on  Uie  shiniuj?  of  the  choroid  through  the  I 
extremely  thin  membrane.    Subsefiueutly  the  appearances  became  J 
those  of  complete  atrophy  of  tlie  nerve.    Appearances  such  as  are  j 
described,  ai-e  depicted  by  Liebreieh  (Atlas,  Pi.  VIII.,  Fips.  4  awl  S). 
In  Fig.  228  from  Magnus'  Atlas  the  white  exudation  in  the  ninruta 
contrasting  with  the  bright  fovea  is  shown,  while  the  optic  nerve  i>  \ 
also  infiltrated  and  the  arteries  filiform. 


no.  ee. 

We  find  variations  from  the  above  symptoms,  in  that  soinetimw  \ 
the  nerve  becomes  red  again,  and  may  Iw  inrdtniUHl.  Autopsy 
has  shown  that  there  Avas  a  mixture  of  embolism  and  thrombosi*- 1 
Again  hemorrhagf!s  may  occur.  In  Nettlcship's*  case  of  arUTi:il| 
emboli.sm  it  appeared  that  the  obstruction  occniTed  at  the  branch-] 
ing  of  the  artery  in  the  papilla,  that  it  ]iap|x?ned  twice  and  tbat] 
one  branch  was  left  pervious.  Hemorrhages  indicate  either  that! 
the  arterial  flow  is  not  absolutt»ly  arrested,  or  they  point  to  venous] 
thrombosis  as  the  chief  lesion.  Embolism  of  a  single  arterial 
branch  on  the  retina  was  accompanied  In  Saemisch's*  cafie  with  ^^^\ 

>  Oph.  iloRpi  Reports,  vol.  vflL,  p.  1,  1874. 
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Tised  opacity',  but  no  hemorrhages,  while  in  Knapp's '  case  there 

»WL're  iibunUant  infai-ctions. 
The  ccntml  retinal  opacity'  in  some  cases  begins  immediately,  ib 
itiaj'  be  delayed  a  week,  after  a   time  begin  to  disappear,  and  the 
borders  of  the  arteries  may  show  a  white  streak  or  bo  converted 

■  iDto  white  threads.  The  same  kind  of  opacity  occurs  in  the  retina 
after  contusions  of  the  optic  nerve  in  the  orbit,  or  after  its  section. 
Experiments  by  Berlin  on  rabbits  and  frojt^  showed  that  when 
caused  hy  st^ction  of  the  nerve,  tlie  change  began  in  the  nerve  fibres 
and  ganglion  cells  and  extended  to  the  ivniaiuiug  layei*s.  Gowers 
found  the  ivtina  infiltruti'd  with  smiiU  round  cells.   While  etnbolisin 

■  of  the  trunk  cuts  off  the  arteriut  supply  to  the  inner  layers  of  tho 
retina,  the  outer  layers  possess  tlu'ir  proper  supply  in  the  choriij- 
capillaris.     Infiltration  of  the  nerve  may  or  may  not  take  place. 

\       Thrombosis  of  the  vena  centralis  will  present  various  8,\-mptoms 

■depending  on  whether  the  calibre  is  entirely  or  partially  closed. 

If  closuri"^  is  complete,  the  nerve  is  nearly  oblil-erated  by  heirior- 

rhage  and  effusion,  abundant  hemon'hages  cover  the  retina  and 

r  accompany  the  vessi^ls,  and  mixetl  with  the  patches  will  l)e  yellow- 
ish exudation.  The  veins  will  he  tortuous  and  enlarged,  int4?r- 
ruptetl  by  bluod  and  exutlalive  pUuiues.  the  arteiies  may  be  small 

I  and  straight,  contrasting  with  the  sausage-like  (Michel)  look  of  the 
veins.    The  retina  will  be  soaked  and  there  may  be  a  dillused  opac- 
ity about  the  macula, 
luiperfect  closuiv  of  the  venous  trunk  will  exhibit  fewer  hemor- 
rhages and  these  chiefly  in  streaks  about  the  ner\*e,  the  retina  will 
be  lessoedematous  and  opa<|ue,  but  the  contrast  botwtH'u  the  veins. 
and  arteries  will  be  conspicuous.     Piessure  may  or  may  not  cause 
pulsation  in  the  arteries  and  it  may  appear  in  the  veins.    Vision 
[is  greatly  reduced,  sometimes  destroyed,  is  sometimes  eccentric, 
[Sometimes   it  will  be  paiiially  restored.     Tension  is  not  affected. 
The  pi-ogress  of  the  case  will  be  slow,  and  there  may  be  recur- 
i  rcnces  of  hemorrhage.* 

As  an  I'XCi'pI  ion  to  the  features  thus  rt-lated,  the  case  examined 
by  Angelucci"  should  be  mentioned,  whei*e  thrombosis  of  the  veins 
-caused  at  the  same  time  occlusion  of  the  artery  by  pressure  and 

■  there  were  no  hemorrhages  either  in  the  nerve  or  retina.     The  ar- 
Bteries  were  in  places  empty  and  the  papilla  was  inllltnited. 

■  Prlmai*y  retinal  phlebitis,  i.e.,  confined  to  the  veins  of  the  fundus, 
is  described  by  Mules*  in  three  cases,  and  of  one  a  colored  plate  is 
given.     The  affected   veins  are  much  swollen,  dark  for  a  part  of 

'  ArchivuB  of  OphthoJ.,  vol.  iii.,  No.  I,  p.  IW. 
»  Priestley  Smitli,  Ophth.  Review,  iii..  pp.  1,  38. 
•MonntabWltter  f.  Aupcnheil..  svi..  450,  IHTti. 
*  Trans.  Ophth.  Soc.  United  King.,  tx.,  130,  1$80. 


6<H 


DISBA8BS  OF  THE  EYE. 


their  extent,  and  the  rest  pale  and  collapsed — in  two  cases  hemm^ 
rhages;  in  one  case  the  cherrA'-rod  macula  with  surrounding  whil« 
oedema;  in  two  cases  total  central  scotoma.  The  onset  of  Uie 
thronihosis  in  two  was  slow,  in  one  was  sudden.  Sight  nolre- 
storeil;  in  two  cases  all  opUthalinoscopic  traces  tilMiuatelj 
vanished.  A  case  is  also  delineated  by  Loring,  "  Text-book  of 
Ophthalmoscopy,"  18!)1,  Plato  L  The  cause  is  attributed  to  an 
overdose  of  quinine.     See  below,  p.  700,remarksfromDeScbweiDitL 

The  isolation  of  the  retinal  circulation  explains  the  pccuUaritics 
produced  by  embolism,  because  it  communicates  so  sparingly  wilb 
other  vessels,  viz.,  only  with  tlie  choroid  at  the  papilla.  Somelimes 
a  small  twifr  {Schwalbe)  runs  up  parallel  to  the  central  artery  W 
the  papilla  and  may  account  for  some  instances  where  the  i.*ascu- 
larity  of  the  papilla  was  subsequently  restored  (Schmidt).' 

Embolism  of  cerebral  arteries  happens  in  conjunction  with  retinal 
embolism.  The  ophthalmic  urterj'  may  also  be  occluded  and  in  one 
case  irido-cyclitis  ensued  (Schmidt),  while  in  another  (Nettleehip) 
acuto  j^laucoma  demanded  enucleation. 

In  all  cases,  in  order  to  establish  the  diagnosis  of  embolJsjxi,soiiie 
source  must  be  found  whence  the  foreign  l>ody  can  be  derired; 
fi*om  v('f;etations  in  tin*  heart  or  aorta,  aneurisms  or  atherouuof 
arteries,  from  thn)mbosis  of  the  ulenne  veins  or  of  those  of  ilie 
lower  extremities  after  pregnancy  or  abortion,  etc. 

Thi*ombosis  occurs  mostly  in  elderly  persons,  whose  arten« 
have  degenerated  and  whose  heart  is  likely  to  be  fatty,  or  who  muy 
have  marked  emphysema  and  whose  circulation  is  therefore  feeble. 
It  may  come  from  a  real  phlebitis  or  periphlebitis. 

Diagnosis. — A  sudden  lass  of  sight,  attende*!  by  great  reduC' 
tion  in  the  calibre  of  the  retinal  arteries  and  bleaching  of  the  nerve; 
followed  soon  by  haziness  of  the  central  region  of  the  ivtina,bfr 
speaics  artenal  embolism.  When  hemon'hagcs  ai-e  abundant,  tlie 
pntbahilities  are  in  favor  of  thrombosis  or  of  a  mixed  condition  in- 
volving both  arteries  and  veins  (see  Priestley  Smith,  Oph.  RevittP, 
Vol.  111.,  ISS4,  p.  47).  What  has  already  been  said  need  not  be  re- 
peated. It  will  not  always  b<!  possible  to  decide  what  Hie  precise 
lesion  is,  nor  is  it  important  apart  from  its  scientific  intei'est.  Fig. 
3,  Plate  III.,  presents  some  of  the  features  described,  but  is  spoken 
of  as  simply  apoplexy  of  the  nerve  and  retina.  Tlie  cases  are  not 
frequent  and 

Prognosis  in  general  is  bad.    A  case  seen  by  Mr.  White  {Op^ 
Review,  Vol.  I.,  49,  1882)  recovered  sight  under  tlic  eye  of  the  su 
geon  who  was  making  pressure  on  the  globe,  and  he  saw  the  circu 
lation  re-established.    In  a  case  seen  by  Mr.  Eales  {Oph.  Jievino, 

'6ra«fe*B  Arohlv  t.  Ophth.,  xx..  a,  387,  1674;  aud  sve  also  Tnuu.  Am. 
•  Ophth.  8oc.,  1800.  p.  073. 
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j  "Vol.  I.,  139,  1882)  vision  was  restort^d  in  nine  months,  with  the  ex- 
ception of  a  central  scotoma.  Thei*e  is  one  case  (Nettleship,  Oph. 
Hosp.  Beportif,  Vol-  XL,  111,  260,  ISHT)  in  which  both  eyes  became 
blind  at  successive  periods,  each  retaining  in  the  upper  part  of  the 
Deld  a  sector  where  li^ht  could  be  perceived.  Hirscliberg:  reports 
a  case  where  eacli  eye  was  aJfected  {Centralhiutt  f.  Augenheil.y 
Jan.,  1884)  and  at  the  autopsy  tho  obstruction  was  not  found.  Re- 
covery after  embolism  must  mean  displacement  or  di-sinte^'ation 
of  the  pluf^.  After  thrombosis  it  would  not  seem  so  improbable, 
provided  absorption  occurred  before  destructive  changes  had  en- 

I  sued  in  the  ueiwe  and  retina.     Yet  very  rarely  has  any  useful  vision. 

I  b<*en  H'stored. 

Ti'fAiime.nt  can,  in  the  nature  of  the  case,  accomplish  little.     Tri- 

Ldectomy  aud  paracentesis  have  been  tried  in  vain,  with  a  view  to 

jlosson  the  opposition  to  tlie  circidation  within  the  eye.  An  em- 
bolus if  loosened  must  soon  be  a^^iu  cau^^ht  fast.  nn<l  the  only  ho|io 
wotdd  be  in  its  becoming  disintegrated.  To  this  end  as  Mauthner 
proposed  Mules  {Ophthalmic 
Review,  1688,  p.  '^45)  aud 
Gilford  {Jour,  of  Am.  Med. 
Assoc.,  April  I2th,  1890) 
have,  in  cases  where  a  retinal  aHHPSSS 
branch  was  involved,  re-  SHULi^JH^S 
sorted  promptly  to  massage  ^~liBBtS^^ff^  i — ,. 

of  the  globe,  and  re-estab- 
lishmont  of  the  circulation 
has    been     witnessed. 


[T^iT 


^v-; 


Via.  2t0.— The  cpoolmen  wm  ukMi  fmm  «  caw  of 
T-,        h«>morrhaiclc  sliueomtt.    I.  Lavcf  of  optk*  fliirvfi  he- 
r  or  tM-n(tri  wlifL'h  r.hti  lnt«rnAl  irmniilfii  nrt-  vIkII>Ii*:  2.  Knmo 
.  .  t         .      .,  ,  ,  1       IpiiiKUun  crtl»:  S.  vaHoPiw*  v.>Mti-lii.  (Iitrir  walla  h«vr  wp- 

tnrOmbOSlS  there  would    only  amUtl  fr<>m  tho  lymitlintlo  xhvatli:   4.  hmpli  iOioatti 

be     general    mdications    of      *"'••• 

I  tonic   and   recuperative  treatment  and   the   hope  of  absorption. 
Unhappily  in  nearly  all  the  cases,  atrophy  of  the  norve  and  retina. 

[  is  the  outcome.* 

Hemorf'hafjf  into  the  retina  presents  itself  under  other  condi- 

1  tions  besides  those  just  lueutiuned,  viz.,  frum  injuries,  as  a  compli- 
cation of  choi*uidal  and  ix'tijial  inilanimations,  in  cases  of  choroidal 

,  atrophy  in  myopic  eyes,  and  it  also  happens  idiopathically.     Wo 

I  find  it  in  young  persons  of  delicate  health,  in  sucli  as  have  a  hemor- 


'  The  literature  of  this  Bubjwt  is  lar^.  See  a  jMiper  by  Loring,  Am. 
[jotiriiHl  Med.  Sciences,  Ixvii..  313,  IBT-L  See  also  Michel,  Arehiv  (.  Ophtlu 
1  (Graeff).  xxiv.,  2,  and  Ophthaliuic  Review,  vol.  I.,  02,  1882.  A  paper  by 
Priestley  Smith,  Oph.  Review,  Jan.  aiid  Feb.,  latW,  U  of  much  interest.  For 
a  very  (Mtmplete  and  minute  discuRsion  of  the  whole  subject,  see  *'  Text-book 
of  Ophthalriioecopy,"  Lorinp,  part  2,  pp.  Oft-OT,  1801.  Also  "Embolie  der 
Artciia-ceutnOitt-retiua),"  Fisher.  Leipftig,  1B91,  p.  U&^ 
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rliag-ic  diathesis^  as  an  elTect  of  itieiistrual  disorders,  or  of  pultnciu&r:^ 
einphysetiui,  or  of  si^-vere  coughing  or  snoczin;Lr.  It  speci;il 
in  pernicious  anrcmia  under  the  form  of  snuill  streaks 
about  the  nor\-o  and  scattered  over  the  surface,  while  white  pat 
maj'  appear  and  sometimes  neuritis.  Severe  retinal  bHintirrlac 
^\'ith  atrophic  chang\»s  ia  the  choroid  occurs  in  connectifm  wil 
great  losses  of  blood  at  the  menopause-  Tlie  gouty  or  rheuinaii 
or  syphilitic  iJyscrasne,  are  frequent  factors. 

In  new-boru  children  i-etinal  hemorrliagvs  occur  with  consider 
ble  frequency  (lO,*^  to  33^),  especially  when  the  labor  is  difflculL 
Pcruianent  injury  may  not  remain,  but  as  the  region  of  the  macuU 
is  the  favorite  situation,  a  grave  amblyopia  may  ensue  for  which 
no  ophthalmoscopic  lesion  maj'  afterward  appear.  This  fact  ac- 
counts for  a  certain  number  of  cases  of  congenital  amblvopu 
(see  remarks  on  strabismus).  G*2dema  of  the  retina  and  also  of 
the  optic  nerve  are  met  with,  although  less  frequently,  in  tbew 
subjects.' 

4  In  all  cases  of  spontaneous  hemoiThago  a  weakened  conditioo  of 
the  vessels  is  to  lie  pi*e.supposed  or  a  jierverted  quality  of  the  b1ood,J 
or  both  combined  (splenic  retiuitis).  The  association  of  retiiu 
hemoiThage  with  cerebral  or  other  visceral  apoplexy  is  not 
qucnt.  The  capillary  aneurisms  found  in  the  brain  may  also  txai 
in  the  retina  and  be  the  explanation  of  hemorrhage  (see  Fig.  203). 
While  these  are  too  small  for  the  naked  eye  to  discern,  aneunsQ 
have  been  noted  which  were  readily  visible  and  numerous  (I 
berg). 

It  iS;  therefore,  important  to  study  the  remote  as  well  a«  tlifl 
immediate  <x:casions  for  the  occurrence,  because  not  only  will  (twl 
possibility  of  recovery  be  often  bound  up  with  them,  but  the  wal-i 
fare,  and  even  the  life  of  the  patient  may  be  concerned.    If  the 
hemorrhage  be  not  at  or  near  the  in.neula,  the  injury  trf>  sight  vill  j 
be  motlenite  and  be  occasioned  in  part  by  slight  turbidity  o(  the] 
vitreous,  while  a  larger  bleeding  will  do  mischief  to  other  r^onsj 
of  the  retina  by  interfering  witli  the  conductivity  of  the  nervr-fibn*, 
and  possibly  by  setting  up  inflammation.     When  it  occurs  in  the 
fovea  centralis,  a  dense  central  scotoma  ensues,  and  sometimtv  thai 
patient  speaks  of  seeing  things  of  a  I'ed  hue.     Abundant  heinor-j 
rhage  may  deeply  cloud  the  vitreous,  and  it  is  often  impossibU' to  j 
trace  the  source  of  the  effusion  mitil  the  media  have  cleared  up.j 
The  most  common  starting  point  in  such  severe  castas  is  the  ciliuyj 
body  or  choroid,  while  fix>m  the  i-etina  the  bleeding  is  usually  le 

'  See  0080  with  ftutopsy  by  Elizabeth  Sargent,  Archives  of  OpbOiAt.  oi^ 
1,  89.  180-J.  { 

'  ^aamhofl:  Oraete^B  Axc\iW  t.  O^^Llb.,  kxxtL,  ill.,  180-ii4tt,  18M. 
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apioiis,  and,  therefore,  confined  to  its  own  tissue.    Because  the 

stinal  vess<'ls  art'  sitimltxl  in  its  anterior  layers,  it  follows  that 

overy  of  si^ht  is  ofl^u  possiblu,  but  if  the  blood  should  iuva<le 

posterior  layers,  more  or  less  dimness  of  vision  must  bo  expected 

'  remain.    Allusion  may  be  mailo  to  hemorrhagic  grlaucoma,  and 

the  possihiIit\'  of  a  choroidal  saiToma  being  imminent  (see  Fit^ 

^29),  and  to  the  bleeding  which  sometimes  follow  operations  for 

cataract  or  iridectomy. 

The  bloud  may  be  absorbed  without  leaving  any  risible  altera- 
dOQ  of  tissue,  while,  on  the  other  hand,  a  pi^Lpiient-iloposit   may 
ccur,  or  a  whitish  substance  be  left,  which  indicates  inllumiimtory 
cudation,  followed  by  secondary  chaniu'es.    yometimes  extensive 
^catriz:Ltioit.s  and  pigmentary  deposits  i-emain,  especially  if  cho- 
Didal  disease  co-exisls.     When  bleeding  lakes  place  into  the  mac- 
it  is  rare  for  sight  ever  to  be  perfect,  and  even  if  much  be 
lined,  metamorphopsia  is  lial>le  to  romaiu.     A  woi-d  may  have 
jme  of  its  lettei*s  displaced  or  distorted,  and  the  letters  on  either 
lide  of  these  be  natural. 


Retinitis  apoplectica,  or  hemorrhagica  as  it  is  called,  occurs 
iiefly  among  elderly  persons  and  presents  very  marked  features. 
jth  the  nerve  and  retina  may  be  involved,  there  may  be  chronic 
enal  and  perhaps  cardiac  disease,  and  the  blood-vessels  beatfected 
by  atheroma  or  syphilitic  degeneration.  The  affection  is  sometimes 
both  eyes.  The  attack  comes  suddenly,  with  great  loss  of  sight, 
ftnd  without  premonitory  symptoms,  except  sometimes  headache 
id  dizziness.    The  lesions  in  a  well-marked  case  arc  as  follows: 

The  ner\'e  is  hypera^mic  and  swollen,  its  tissue  (edematous,  and 
Iges  indistinct — in  some  cases  the  outline  is  obliterated.  The 
ireins  arc  full  and  toi-tuous,  the  arteries  small,  and  some  may  be 
fthrcad-Uke.  Tlic  ivtina  has  a  watery  look,  and  the  fundus  is  spat- 
ered  with  small  heniorrhagt?s,  tnany  of  which  arc  in  short  lines 
jnniog  pai-allel  to  tlie  vessels  (see  Fig.  3,  coloit>d  plate).  There 
rill  also  be  larger  and  irregular  patches  of  blood,  and  these  usually 
t)y  the  side  of  a  vessel.  It  will  be  noticwl  that  one  or  more  ai'teries 
ire  excewlingly  nnluced,  or  may  he  absolutely  empty,  and  they  will 
\>e  close  to  or  lost  in  one  of  the  blood-pat^bes.  Near  tlie  hemor- 
rhages, .spots  of  yellowish  exudation  will  be  found,  which  may  be 
Ktensive  and  numei-ous.  If  hemorrhage  has  been  copious,  the 
ritreous  will  be  a  little  hazy,  and  further  obscure  the  retina^ 

The  features  of  various  cases  dilfer  greatly.    Sometimes  the 

\  of  the  lesion  is  on  the  optic  nerve,  while  only  a  limited  space 

\  the  retina  is  affected  (see  Fig.  3,  Plato  III.).    Sometimes  the  retinal 

sion  isat  the  macula  and  its  vicinity.    Sometimes  the  ecchymoses 

along  one  vessel,  partly  covering  it  up,  and  s\wc^d\ug  ^^ovmii  \\., 
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attended  with  blotches  of  yellow  exudation,  and  not  far  from  th«n 
will  be  found  some  empty  und  Ihread-like  ve^wels.  It  waslhceariy 
opinion  that  the  Htartiiii^-point  of  this  atTection  waff  an  iiinitniiii:i- 
tlou  of  the  retina,  and  that  the  hemorrhaj^es  were  sequent  to  Uie 
inflammation;  but  these  cast's  are  really  instances  of  obstrticlioti 
and  thrombosis  of  one  or  more  art-cries,  an<l  tho  inflamniattinr 
oedema,  the  hemon'hages,  and  the  exudation,  follow  upon  theolilit- 
ei"dtion  of  small  or  lar;<-er  vessels.  Such  elfects  are  possible  in  tlic 
retina,  because  its  vessels  anastomose  sparingly  with  others,  and  If 
obstructed  cannot  obtain  any  aid.  In  fact,  the  bi-anches  whichgo 
to  the  macula  and  to  the  periphery,  and  also  to  other  portions  of 
the  retina,  constitute  i-e^ons  of  so-called  terminal  vessels  in  tJi« 
sense  which  Cohnheim  has  emphasized,  and  these  localities,  tlienv 
fore,  ai\'  liable  to  Xhi'  peculiar  changes  he  has  described  iu  treating 
of  embolism.  On  this  view  the  txjtinal  process  is  an  infarctus,  witb 
the  same  alterations  which  are  found  in  the  lungs,  liver,  and  joints 
under  .siniilarcunditions.  Taking  into  account  the  modify  uig  influ- 
ence of  tlu;  anatomical  character  of  the  retinal  circulation,  wb  haw 
in  these  cas<;s  illustnitions  of  the  effect  of  chronic  endarteritis  or  so- 
called  aHerioH-'apillary  fibrosis  as  a  purely  local  condiiiotL  Dn! 
changes  in  the  walls  of  the  vessels  have  preceded  the  outbreak  ami 
tlit'ir  characti'i*  has  been  of  lato  carefully  invcstigrated.  S«ie  artide 
by  Meiy-s:  Titc  Medical  Record,  Aupr.  -4111,  1889.  Under  the  mi- 
croscope nipture  of  Ihtt  vessels  is  rarely  found,  and  the  hemorrlia^ 
is  therefore  chiotly  by  ciiapodesis.  Phlebitis,  with  thrombosis,  niaj 
be  confounded  with  the  above  affection;  but  close  att4*ntion  will 
reveal  the  diiTerences  (see  p.  551).  See  also  Lorlu^  (I.  c  p. 
part  2). 

Li  all  that  has  been  said  about  hemon*hages  into  the  retina  Uw 
distinction  must  be  borne  in  mind  between  the  cases  dependent  on 
changres  in  ttie  composition  of  Die  blood  such  an  pernicious  ansmiai- 
malaria,  menstrual  disturbances,  etc.,  and  those  iii  which  vascular 
changes,  whether  arterial  or  venous,  are  primarily  at  fault.  In 
these  two  classes  progrnosis  will  be  dilTerent,  local  featur«  vill 
vary,  and  treatment  be  dissimilar.  I  have  refrained  from  portray- 
ing' in  detail  these  several  classes,  but  call  attention  to  the  distinc- 
tion to  be  made  amoiii?  them. 

Another  class  of  cases  deserves  mention,  viz,,  those  among 
new-born  clnldren.  Naumholf  (Graefe's  Arvhiv,  XXXVI.,  3, 
180)  examined  the  eyes  of  47  new-born  children  who  had  died 
or  soon  after  birth,  and  found  under  the  microscope  choked  d 
retinal  cedema,and  hemorrhai^s  in  the  retina  and  choroid.  All 
these  lesions,  and  especially  the  last,  are  due  to  the  compressioa 
produced  by  protracted  tabor  and  a  narrow  jjelvis.  The  heinoi^ 
rhages  were  the  result  boVU  ot  tuiptuTft  a.wd  dv^v^^esis.    They  wen* 
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f  often  absorbed  without  leaving  an3*  traces  visible  to  the  ophthal- 
moscope. Congenital  amblyopia  and  congenital  atropby  of  the 
Optic  ner^'e  may  sometimes  be  explained  by  the  lesions  referred  to. 

I       Prognosis  depends  much  on  the  general  condition  of  the  patient 

'  and  on  the  extent  of  the  bleeding  as  well  as  on  its  situation.  A 
breach  in  the  macula  will  seldom  permit  of  perfect  reslonition, 

[There  will  either  be  metamorphopsia  or  scotoma.  With  young- 
and  vigorous  persons  entire  absorption  may  occur,  while  g-listening- 
or  opaque  white  spots  and  black  pl^iinentations  often  remain.  In 
elderly  subjects  there  may  be  partial  recovery  of  sight,  but  the 
future  as  to  cerebral  hemorrhage  is  often  ominous.  Atrophy  of 
the  optic  nerve  may  ensue,  and  tlic  spots  of  hemorrhage  or  exuda- 
tion be  subsequentfy  designated  by  whitish  tissue;  or,  if  the  blood 
be  fully  absorbed,  insterstitlal  changes  in  the  retina  may  preclude 
useful  function.  The  oblittTated  vessels  are  usually  not  restored, 
and  those  which  at  first  weit?  pervious  may  be  slowly  thickened 
and  diminished^  and  bordered  with  wliiLe  lines. 

TrecUment. — The  local  measures  are  simple,  viz.,  rest,  avoidance 
of  light,  abstention  from  use.  Dry  cupping  and  in  very  plethoric 
subjects  k'eches  to  the  temple  might  be  indicated.  Exceptionally 
it  may  be  proper  to  use  atropla.  The  object  is  to  promote  absorp- 
tion and  to  prevent  recurrences.  Tlic  coui-se  to  be  adopted  will  be 
determined  by  the  general  condition,  the  remote*  cause.  With  young 
subjects  invigorating  traatment,  fresh  air,  gt!nei*ous  diet,  pro|M^r 
rest  will  be  indicated.  Attention  must  he  given  to  menstrual  dis- 
orders. In  one  of  my  patients  removal  of  the  ovaries  was  under- 
taken. In  cases  of  pernicious  ansemia  the  restoration  of  the  func- 
tion of  the  stomach  and  food  assimilation,  coupled  with  blood  and 
nerve  toiiicj*,  iron,  strychnia,  e1.c.,  will  be  regarded.  To  coun- 
teract the  hemorrhagic  diathesis,  a  visit  to  chalybeate  springs,  and 
the  persistent  use  of  iron  and  tonics  will  suggest  themselves. 
Everything  that  will  help  digestion  and  assiuiilalion,  will  Ixj  laid 
under  contiibutiou;  the  bypophosphites  are  often  useful. 

In  ehlerly  subjects,  where  the  lieai't  anti  arteries  and  perhaps 
the  kidneys  are  at  fault,  tlio  indications  an*  different.  Tliere  has 
often  beengi*eat  mental  strain,  and  there  is  apt  to  be  much  nei'\ous 
excitement.  Suspension  of  business  cares  or  literary  labor,  avoid- 
ance of  worrj%  procurement  of  sleep,  proi>er  action  of  the  bowels 
will  naturally  suggest  themselves.  Jlild  cathartics,  moderate 
use  of  bromides,  sometimes  diun?tics,  will  be  proper  for  certain 
cases.  For  ]>ersons  with  a  small  and  especially  a  hard  pulse  in- 
'licalmg  high  art<!i'ial  tension,  nitro-glycerin  in  do.st^s  of  gr.  tJ,  ha* 
become  an  established  remedy.  Change  of  scene  and  quiet  and 
cheerful  surroundings  are  ofttMi  important.  Small  doses  of  iodide 
of  potas-sium  may  be  useful.  For  gout  and  rheumatism,  the  special 
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remedies  will  be  chosen.  In  short  the  treatment  must  lie  1 
upon  a  proper  appreciation  of  the  g-oneral  ronilition  of  the 
aJiU  varied  according  to  cii'cumstances.  Esi^ecial  reguntl  mu 
had  to  the  diuigers  of  cerebral  heraorrhag-e,  of  which  %  xrM 
bleeding  may  he  the  signal.  From  one  U>  twelve  months 
perliaps  a  longer  time  will  be  required  for  the  coiupletion  or 
recuperative  process. 

Miliartj  anifuHsvis  have  been  seen  in  the   retina  simtbr ' 
thofie  of  the  cerchrul  arteries,  and  they  may  occasion  heuiorrtiag 


Retinitis. 

Symptovis. — In  describing  inflammation  of  the  retina,  we  are! 
obliged  to  take  account  of  the  optic  ^t•^^•e,  because  in  most  ra»s1 
both  are  concerned:  yet  it  happens  that  each  may   \w  inflamedj 
without  apparent  participation  of  the  other.    The  subjective  symj 
toms  are  dinint'.ss  of  sjght  in  every  possible  degree,  soiiietinif»  Um^ 
itations  of  the  field,  and  micropsia,  megalopsia,  or  tnetamorphop 
and  frequently  irritations  of  the  retina  In  phosphenes,  sc.iutill:itioad|| 
or  glimmerings:— there  will  be  no  pain.    Objectively  the  eye  show 
110  exteraal    alterations,  either  in  its  blood-vessels,  in  the  actkol 
of  the  pupil,  or   in   any  way,  unless  retinitis    be    complicaled  hf\ 
other  diseases.     By  the  ophthalmoscope  we  And  a  variety  of  ap-j 
pearance^,  consisting  uf  exudations  and  alterations  of  tissue  anil  ofl 
the  blood-vessels.    Before  desitcnbing  them  it  is  well  to  call  att^-n-l 
tion  to  the  variations  in  the  look  of  the  ivtina,  which  are  not  tuor-j 
bid  in  the  sense  now  intended.    Such,  for  example,  are  tho  white  uii\ 
often  abundant  nerve-llbre  striation  running  out  of  the  disc,  the] 
turgid  vessels,  the  red  or  Icaden-hued  norvcj  with  indistmct  edgvSyJ 
to  be  found  iu  some  cases  of  marked  hyperopia:  to  these  add  ttej 
flashing  glitter  seen    mostly  in  the  eyes  of   young  persons,  aodf 
sometimes  calle<l  the  shot-silk  appearance,  and  the  variable  look 
of  the  macula  in  different  persons  and  at  different  ages  (see  p.  50). 
Moreover,  the  blur  which  results  from  astigmatism  or  from  hui-1 
ness  of  the  media  must  be  carefully  discriminated.     Always  iiiusa] 
the  observer  be  careful  to  determine  the  refractive  conditions! 
fore  he  pronounces  upon  the  status  of  the  retina.     To  tliis  end  Ibe^ 
direct  ophthalmoscopic  method  is  far  to  be  preferred  to  the  indirccL 
The  following  pictures  present  themselves  as  types  of  retinal  in- 
flammation apart  from  its  etiology 

a.  Capillary  congestion  of  the  optic  norve  without  swelling,  iti 
edges  partly  or  wholly  blurrwl;  tlie  fibi-es  which  pass  into  thr  n*!^ 
ina  are  uncommonly  distinct  above  and  below  as  fine  parallel  iinrti,^ 
they  fade  gradually  and  suggest  a  shght  degree  of  inBltration. 
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"veins  are  turgid  and  wayj',  the  arteries  of  normal  size.  There  may 
Tt>e  a  whitish  line  alou^  the  larfj^e  vess«'ls.  No  other  toxtural  change, 
except  possibly  one  or  two  yellowish-white  dots  in  the  retina  near 
the  macula.  This  may  be  a  low  grade  of  inflammation,  and  is  of 
doubtful  Kigniftcance. 

b.  Deep  redness  of  the  optic  disc,  the  ed^  almost  or  wholly 
obliterated  by  the  striation  radiating*  into  the  retina  about  its  en- 
tire circumference,  the  veins  full  and  dark,  the  aii-eries  large.  Both 
are  tortuous,  and  the  lig^ht-streak  is  scarcely  to  be  noticed — the 
tissue  of  the  retina  soaked  with  transparent  fluid,  and  evidently 
swollen — the  pigment-epithelium  not  to  be  recogiiizL-d  {i.e.,  tie  nor- 
mal ffranular  look  is  wanting)  and  the  reflex  from  the  fundus  is 
Teduced.     Tliis  is  a  case  of  modiiratc  sei-ous  en"usion. 

c.  Slis'ht,  perhaps  no  hyperaemia  of  the  nerve;  edges  not  well 
defined;  vessels  not  noticeably  altered;  the  retinal  tissue  pervaded 
by  a  gray,  misty  infiltration,  seen  best  at  the  edg-e  of  the  illuminated 
space,  or  by  reduced  light,  and  this  cloud  occupies  the  middle  por- 
tion of  the  fundus;  the  fovea  too  dark,  but  impossible  to  be  deflned ; 
the  small  vessels  of  the  macular  region  conspicuous  by  their  number 
and  size;  and  along  the  large  vessels  a  border  of  more  positive 
^ray;  slight  plastic  exudations,  such  as  are  often  found  in  syphilis. 
This  is  sometimes  called  retinitis  centralis. 

d.  A  rare  condition  is  a  patch  of  exudation  in  or  near  the  centre 
of  the  fundus,  partly  concealing  the  vessels,  of  considerable  extent, 
with  soft  edges,  and  no  other  changes,  except  binght  hypersemia  of 
the  nerve.    A  local  plastic  exudation. 

e.  At  the  macula  a  group  of  bright  lustrous  dots,  few  or 
many  and  apt  to  be  arranged  in  radiating  lines,  while  the  nerve 
may  be  a  little  red ;  likely  to  be  a  mild  albuminuric  lesion.  In 
ithe  highly  developed  types  of  this  condition,  we  have  the  nerve 
swollen  and  hypenemic,  its  edg(\s  blurred,  its  tissue  infiltrated, 
the  adjacent  retina  swollen;  a  little  distance  from  the  nerve 
there  will  be  white  patches  of  irregular  form;  near  or  at  the  mae- 
4ila  lutea  are  similar  patches,  which  may  be  i*ounded  or  arranged 
in  radii,  like  an  imperfect  star;  extravasations  along  the  vessels  and 
in  spaces  wheiv  no  vessels  are  visible.  The  white  plaques  or  dots  may 
te  of  a  dull  hue,  like  greased  paper,  or  be  intensely  white  and  glis- 
tening. Sometimes  the  hemorrhages  are  more  numerous  than  the 
■white  deposits;  sometimes  they  are  few,  and  large  surfaces  of  white 
are  seen.  I  have  a  picture  of  a  case  in  which  the  fundus  I'eminds 
one  of  a  "  mackerel  sky  "  in  full  sunlight,  so  numerous  and  fleecy 
and  blight  are  the  clouds.  In  some  cases  pigment-deposits  and 
choroidal  lesions  can  be  seen.  The  remarkable  white  infiltration  of 
the  retina  found  after  embolism  and  thrombosis  is  not  included  in 
the  present  description. 
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/.  Tlicrc  arc  cases  in  which  sH^ht  infiltration  of  the  ivtina,  hazi 
ness  and  redness  of  tho  nerve,  and  fuUiess  of  the  vesselB,  are  associ- 
ated with  turbidity  and  floating  bodies  in  the  \itreous,  perhaiw 
with  heiuoiTha^fS  or  k\k\\  with  new  vessels  in  the  vitreous.  This 
is  the  retinitis  attendant  on  .sonu'  cases  of  iritis  and  choroiditis, and 
is  sometimes  styled  retinitis  proliferans. 

(J.  In  panophthalmitis  or  suppurative  choroiditis,  the  retina  is 
infiltrated  with  pus,  but  the  condition  belong  to  pathological 
anatomy  rather  than  to  clinical  study. 

h.  Still  another  condition  occurs  after  a  blow  upon  the  frlobc 
It  is  a  faint  grayish-white  patch,  perhaps  attended  by  heinorrlufeM, 
sometimes  at  the  equator  or  at  the  central  re^on,  which  comes 
almost  immediately  and  will  generally  disappear  in  a  day  or  tva 

Fivm  the  alwve  it  is  seen  thiit  the  fe:itui*es  wliich  commaud  aU 
tentiou  are  cbang'os  in  the  color,  textuix:',  and  outUne  and  level  uf 
the  nerve;  opacities  and  infiltrations  of  the  retina;  the  coui'seaiid 
size  of  the  vessels,  the  clearness  of  their  liy"ht-strcak,  inflltratioD 
and  thickcnins"  of  thoir  walls  (peiivasculitis) ;  hemon-hagea;  vc 
may  also  have  sulvretinal  eftusiim,  pifrment-deposits,  and  choroidal 
diseas**;  complications  on  the  part  of  the  vitreous,  lens,  iris,  and 
other  structuivs  may  co-exist. 

Etiology. — It  is  rare  to  find  retinitis  as  a  simple  or  idiopathic 
aiTection.  It  is  rather  the  etfect  of  constitutional  dyscrasia,  of  blood 
disease,  of  disease  of  tJie  bniin.of  lesions  of  other  parts  of  theeye^ofj 
of  injury.  Exposure  to  extreme  li^ht  will  cause  the  milder  tyi)es,a»i 
seen  in  Arctic  explorers  and  amon^  travellers  in  hot  climates.  Bfl' 
the  (^hief  causes  are  kidney  disease,  diabetes,  syphilis;  from  men- 
strual disturbances,  leucocythteniia,  poisoning  by  le;ui  and  by  pbn 
phorua,etc.  The  raosfccommon  isalbuminuria,from  whatever cauie;; 
next  ma}'  be  syphilis,  while  association  with  brain  disease  is  a  (ro- 
quent  occurrence. 

Acute  Tkaumatic  Retinitis.— Mention  should  here  be  madi 
(»r  the  appearance  on  the  retina,  after  a  blow  upon  the  eye.  nf  a- 
circumscribed  grayish-white  patch,  which  lies  below  the  vessels  ai 
may  occupy  either  the  middle  or  peripheral  parts  of  the  fundi 
It  was  first  described  carefully  by  Berlin  {Klin.  Monatshlntit 
1872,  p.  46),  and  a  case  is  given  by  Jackson,  with  colored  plates,  i 
Trans.  Am.  Oph.  Soc,  1868,  p.  CS.  It  comes  soon  after  the  ioju 
and  may  entirely  disappear,  unless  there  have  been  hemorrha^ 
within  twenty-four  hours  or  three  days.  There  may  be  temporal 
astigmatism  from  commotion  of  the  lens.  Marked  amblyopia 
caused,  and  this  may  not  disappear  until  long  after  the  visibl 
changes  have  vanished.  Sometimes  there  is  from  tho  begiumng 
amblyopia  without  any  exudation.    The  condition  is  liable  to  bo 
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■overlooked,  because  the  pupil  is  often  rigidly  contracted  (see  p.  478; 
see  also  Loring,  *' Text-book,"  Vol.  II.,  p.  174). 

Retinitis  SiiiPUix, — Such  a  name  is  justified  by  the  fact  that 
we  sometimes  are  unable  to  assig^n  any  special  cause  for  the  lesion, 
-while  the  appearances  may  be  the  same  as  in  some  cases  of  syphi- 
litic retinitis^  or  even  when  some  remote  disease,  like  menstrual 
disorders,  is  considered  to  he  the  provoking  alfection.  The  purpose 
is  to  call  attention  to  the  lesion  as  shown  in  Fig.  17,  colored  plate. 
We  liavc  hvpera?mia  of  the  nerve,  its  edges  not  specially  ill-deftned, 
but  concealed  by  a  faint  infiltration  which  resides  in  its  substance 
and  extends  over  a  lurge  area  of  the  adjacent  retina.  The 
bluish  haze  is  thin  and  delicate  without  specks  or  striations  or 
filaques,  but  is  evidently  ehielly  a  serous  elTusion  into  retina  and 
nerve.  One  artery  going  upwarti  is  a  little  enlarged  and  upon  an- 
other directed  to  the  macular  region,  is  a  minute  hemori'hage.  The 
i-eal  le.sion  of  the  case,  as  described  by  Jaeger,  was  probably  in  the 
nerve,  and  will  be  again  referred  to,  but  the  retinal  ai)[»earances  are 
those  of  simple  or  serous  retinitis.  This  iuflttration  passed  entirely 
away  as  usually  happens,  and  if  there  be  no  deeper  lesion  sight 
may  be  fully  recevcn'd. 

Retimtis  Alblmixurica.— This  condition  occui-s  chiefly  in  the 
chronic  fomis  of  kidney  disease,  but  also  arises  during  the  albu- 
minuria of  pregnaru*y  and  after  scarlet  fever,  dij)htheria,  and  rai-ely 
after  measles.  It  may  develop  with  any  of  the  forms  of  kidney 
lesion,  the  fibrous,  the  fatty,  the  amyloid,  etc.  While  h.^'pertrophy 
■of  the  heart  often  co-exists,  it  is  not  necessary  to  the  retinal  com- 
plication. The  retinal  affection  appears  when  renal  symi>toms  have 
already  been  fully  declared,  and  it  is  also  the  Urst  signal  to  attract 
attention  in  a  ncttable  number  of  instances.  Urwmic  symptoms, 
»uch  as  headache,  morning  nausea  or  voiiiil  ing  and  palpita  tions,  with 
frequent  micturition,  es])ecially  at  night,  may  have  existed,  and  sonitv 
times  not  even  these  signs  have  betokened  the  trouble.  The  severity 
of  the  local  changes  varies  greatly,  while  in  a  verj'  few  cases  there  will 
beuriemic  blindness  or  amblyopia  without  opiithnlmoscopic  appear- 
ances. The  central  poilion  of  the  retina  is  usually  the  part  selected, 
and  perlkaps  to  the  exclusion  of  the  optic  nerve,  and,  on  the  contrary, 
the  nerve  may  be  deeply  inflltra  ted  and  swollen,  with  trifling  implica- 
tion of  the  retina.  As  a  rule  both  nerve  and  i*etina  ai^e  concerned. 
Diffused  opacity*.  M'hite  patches  large  or  small,  and  dots,  henioi^ 
rhages,  and  with  less  freqtiency  pigment-deposits  and  detachment 
of  the  retina,  are  what  we  find.  It  is  highly  exceptional  to  have 
but  one  eye  involved  (such  cases  are  recorded ;  see  Ophth.  Review, 
Jan.,  1885,  p.  23;  De  Schweinitz,  "Diseases  of  Eye,"  p.  431,  1892); 
frequently  one  is  much  worse  than  the  other. 
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It  is  declared  that  a  faint  and  difTused  opacity  about  the  centre 
of  the  fundus  and  some  redness  of  the  nerve  have  been  seen  as  the 
earliest  evidence  of  the  disease  (retinitis  simplex),  but  few  have 
had  oppoii/unily  to  make  this  observation.  Not  infrequent  is  it, 
as  said  above,  to  be  asked  to  explain  loss  of  sight  in  a  person  sup* 
posed  to  be  well,  and  find  besides  slight  con^?stion  of  the  nene. 
that  the  fovea  centralis  has  a  darker  hue  than  usual  without 
distinct  pigment  granules,  its  border  may  bo  strongly  accentuated, 
and  make  a  rather  conspicuous  dark  rin^;  near  to  it  will  be 
glistening  wliite  specks  or  streaks  forming  the  rays  of  a  star  of 
unequal  length,  generally  wanting  on  oneside,  and  often  brokenup 
into  dots  (see  Fig.  4,  colored  Plate).  So  brilliant  are  they  and  so 
noteworthy  is  their  stellate  arrangement,  however  incomplete,  (liat 
on  this  appearance  alone  a  diagnosis  of  kidney  disease  is  often  ha^ 
arded.  Fatty  degeneration  of  the  flbrous  tissue  (radiating  flbrtr&of 
Miiller)  explains  tht«e  cases.  Ths  tendency  to  stellate  form  may 
remain  when  the  white  deposits  are  very  large  and  conspicuous;  we 
may  find  hemorrhages  and  ditfused  opacity  without  plaques.  Again 
the  stress  of  the  Icj^ion  may  fall  on  the  optic  nen'e,  which  will  be 
swollen,  red,  pcrnie^ited  with  newly-fornu'd  vessels  and  infiltration, 
the  veins  turgid,  tortuous,  and  pulsating,  and  the  arteries  small,  tlie 
border  indistinct  and  encroaching  on  the  retina,  which  also  looks 
gray  and  swollen—the  *•  Medusa  head  "  nerve.  (Sec  Fig.  i*.  colored 
Plate.) 

The  more  usual  phenomena  are  a  nerve  somewhat  or  not  at 
all  swollen,  red,  or  it  may  be   of  a  dark  and   slaty   hue,  or  even 
dead    while,  with  small  vessels;    there  will    bo  white  or  greasy 
or  grayish-white  jKitches,  covering  sometimes  a  large  area,  ptf- 
haps  so  V>rilliant   and  extensive   as  to  resemble  a  cloudy  sky  la 
sunlight.    Sometimes  tliey  coalesce  into  a  large  and  shining  sur- 
face around  the  nerve,  which  can  with  difficulty  be  outlined  in  its 
midst,  and  the  vessels  will  in  places  bo  obscured.    There  will  l» 
spots  of  hemorrhage,  small  or  hirge,  upon  or  away  from  the  vesseU, 
seldom  numerous.     Sometimes  the  white  plaques  develop  so  thickly 
about  the  nerve  as  to  become  continuous  and  then  the  vessels  will 
by  their  irregular  course  and  swelling  show  the  hindnince  to  Iha 
circulation,  wliile  the  boixJer  of  the  nerve  may  be  indistinguishable*. 

There  will  naturally  be  great  variety  in  tbe  pictures  presented 

Should  the  case  continue  long  enough  the  stage  of  atrophy  seta^ 
in.  Hemorrhages  and  patches  disappear,  perhaps  compietfly, 
although  the  stellate  figure  at  the  macula  is  the  most  persistent 
the  nerve  grows  pale,  the  vessels  become  small  and  boi*dered  by 
wliite  streaks ;  branching  fibrous  lines  may  appear  in  the  retina,  the  , 
hexagonal  pigment  may  show  irregular  proliferation,  especlallyfl 
about  the  macula  and  at  the  extreme  peripher>'.    It' has  even  l>een™ 
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observed  (Leber)  that  all  characteristic  lesions  fade  away  and  only 
the  ordinary'  sigTis  of  optic-ner\'e  atrophy  with  reduced  retinal  ves- 
sels remain  (Fig.  2,  colored  Plate);  yet  very  commonly  some  traces 
or  exudation  continue.  The  process  requires  months.  Vision  is 
Boraetimes  not  at  all  trnpaii-ed,  and  it  may  be  abolished.  Every 
gradation  is  possible.  With  large  hemorrhages  there  will  be  sco- 
tomat:i.    The  field  is  not  limited,  color  sense  not  affected. 

Diagnosis  often  is  obvious,  and  yet  In  many  cases  verj'  critical 
inspection  is  needed  to  see  minut«  lesions.  While  in  the  large 
proportion  of  cases  no  hesitation  need  arise,  we  ma^-  not  neglect  a 
thorough  exatnination  of  Ihe  urine  chemically  and  microscopically. 
It  may  be  that  no  traces  of  albumin  may  at  the  time  be  found,  not- 
withstanding the  presence  of  Bright's  disease,  and  this  will  chiefly 
be  in  cases  of  the  fibrous  kidney,  but  it  has  also  been  found  that 
disease  of  the  brain  has  in  a  few  instances  been  attended  with  all 
the  ophthalmoscopic  signs  supposed  to  be  peculiar  to  albuminuric 
retinitis,  and  that  the  kidneys  were  perfectly  normal  (Schmidt, 
Graefe'a  Archiv),  Similar  ophthalmoscopic  appearances  also  oc- 
cur in  diabetes  mellitus,  in  leucocythKmia,  and  with  less  degree  of 
likeness  in  pernicious  ansemia. 

Cause  and  Development. — The  cause  and  quality  of  the  kidney 
lesion  determine  to  a  ct-rtain  extent  the  behavior  of  the  ocular  dis- 
ease. We  have  to  .separate  the  chronic  types  of  renal  disease 
from  those  connected  with  pregnancy  and  the  exanthemata. 
Considerable  study  has  been  given  to  ascertaining  at  what  stage 
in  chronic  Bright's  disease  the  retinal  complication  occurs,  and 
it  is  probable  from  statistics  coilecU^d  by  Earles'  that  it  exists 
more  frequently  than  is  generally  supposed,  because  he  found 
retinal  changes  in  one-third  the  cases  of  Bright's  disease,  and 
of  these  ton  out  of  thirty-ono  had  no  visual  defect.  Both  he  and 
other  observei*s  give  the  comparative  rre<iuency  at  from  20^  to  33?^ 
x)f  cases  of  albuminuria:  and  because  defect  of  sight  usually  occa^ 
Bions  ocular  inspection,  it  seems  probuble  tJiat  the  renal  disease  or 
rather  the  general  degeneration  of  capillaries  and  .small  vessels 
has  advanced  to  a  high  degree  at  the  time  when  the  eye  lesion  ap- 
pears. On  the  other  hand,  routine  ophthalmoscopic  examination  of 
all  crises  of  albuminuria,  as  was  done  by  Earles.  would  probably 
show  that  the  retinal  complication  is  not  postponed  so  late  nor  is 
It  so  infrequent  as  most  writers  have  indicat<.Hl.  In  pregnancy  it 
has  been  seen  at  tlie  third  month  and  may  1m>  post.ponetl  until  the 
seventh  or  eighth.  It  has  been  known  to  follow  miscarriage.  De- 
tachment of  retina  in  both  eyes  has  been  noted  by  Dickinson '  in  a 
scarlatinal  case,  and  by  Wadsworth"  in  a  case  of  pregnancy.     In- 


'BimiiiiKhaut  Medical  Review,  Feb.,  1880. 

'  "Diaeaaes  of  Kidney,"  p.  230.  'Tran».  Am.  Oph.  Soc,  1887.  p.  flT-L 
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flammation  of  the  retina  alone,  occurs  in  about  three-fourths  of  the 
cases,  of  both  retina  and  nerve  in  about  one-foiirtb,  and  of  th« 
nerve  utone  (pure  papillitis)  in  a  very  small  percentage  (Bull*). 
Homorrha^s  appear  in  more  than  half  the  cases,  and  in  certain 
exceptional  instancoH  they  are  tlie  conspicuous  and  almosb  exclu* 
sive  lesion.  If  at  the  macula,  central  scotoma  and  j^rcat  damagt 
to  vision  follow.  "  Hypertrophy  of  the  left  side  of  the  heart  with- 
out valvular  lesion  occuritMl  in  seventy -nine  cases  out  of  onehuQ> 
dred  and  three  reported.  There  was  hypertrophy  of  the  li^ft  side 
of  the  heart  with  valvular  disease  in  sixteen  cases.  In  eight  cases 
there  was  no  cardiac  disease  at  tlie  time  of  the  llrst  exiiminatkn, 
though  h}'pert  i*f)phy  of  the  left  side  subsequently  developed  in  all 
but  three  cases"  (Bull,  1.  c.) 

Uraimic  blindness  may  complicate  the  retinal  lesion,  or  occor 
without  it;  it  has  been  especially  noted  in  scarlatina  cas^s,  and 
usually  ends  in  recovery,  but  the  blindness  may  he  pfM-tiiaueiiU 
The  ncr%'o  is  generally  much  swollen,  I  once  examined  a  case 
immediately  after  an  attack  which  lasted  only  a  few  mimitrs; 
there  was  oodcma  of  the  nervu  and  retina^  the  arterit's  veiy  Ihiu. 
the  vein's  tortuous.  The  patient  had  waxy  disease  of  kidneys, 
liver,  spleen,  and  intestines,  and  was  extremely  blanched. 

Prognosis  is  better  i*espectin|?  vision  than  as  respects  life  in 
the  chi-onic  cases.     In  pregnancy  complntc  recovery  is  frequent, 
while  atrophy  in  various  degrees  ina3'  occur.     Even  detachment  of 
the  retina  has  been  known  to  disappear  (Hii*schberg,  Wadsworth, 
L  c).      Hutchinson  observed  in  one  patient  nMinitis  and  recoverj' 
in  a  series  of  pn'gnancies,  but  Anally  she  became  bUnd  by  atrophy 
of  the  nerve.     While  improvement  in  vision  is  frequent,  complete 
rcstox-atioii  is  infrequent.    The  duration  of  life  in  chronic  ivnalcaifrt 
after  eye  symptoms  arise,  is  given  by  Bull  in  103  chronic  cusca.!. 
c;  viz.,  more  than  50^  died  within  the  first  year  and  the  majority  ot 
these  within  six  months;   17<^  died  within  the  second  year.    Sudd(3i 
death  bj'  apoplexy  is  not  rare.    On  the  other  hand,  a  patient  sev- 
enty-four years  old  wJiotu  I  saw  and  who  had  had  impaired  sight 
for  one  year,  surxaved  ten  years.    Often  the  patieut  becomes  indif- 
ferent to  the  eye  trouble  as  the  generul  malady  increases.    If,  us 
happens,  syphilis  be  the  cause  of  the  renal  disease  prognosis  under 
correct  treatment  will  be  good. 

After  scarlet  fever  complete  recovery  is  common.  I  have  seed 
a  case  of  papillitis  in  both  eyes  following  a  very  mild  typo  of  scat^ 
let  fever  in  whicli  perfect  vision  was  n*tuined,  and  each  optic  disc: 
was  the  seat  of  nodular  masses  of  colloid  degeneration,  piled  to  ibi 
height  of  3  T)  and  remaining  substantially  unaltered  for  seven 
yejirs.     (Sih'  Fig.  13,  colored  Piute.) 
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Fathnlngy. — By  the  kindness  of  Di'.  John  E.  Weeks  the  foUow- 
ag  statunu'nt  is  presentc*!.     His  views  are  also  sot  forth  in  the 
irchives  of  Ophthal,  XVIL,  3,  277, 1888; 
"  The  dUTuso  white  patches  which  occur  in  retinitis  albuminurica 
due  to  un  escape  of  the  plasma  of  the  blood  inlo  the  nerve- 
tire  layer,  where  it  coagulates  over  larger  or  smaller  areas.    Blood- 
els  passing  throu^li  these  patches  are  moiv  or  less  hiilden  by 
tie  exudation.     In  addition  to  the  exudation  which  gives  the  white 
ippearance  wherever  it  occurs,  the  tissues  are  oedematous  from  the 
presence  of  a  serous  fluid,  very  little  opacity  being  apparent.    The 
?ell-deflned  white  patches  which  appear  grouped  in  the  region  of 
le  macula  usually  originate  from  the  exudation  of  blood  plasma 
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Fia.  290.— Oiangva  in  Oie  Retina  In  Albftmloiirle  RrdnlUt.— 1  •  Pnirinous  depotfui  In  iba  nflrre- 
fibre  lAftir;  9,  ni)riiiou<)  (lc|iot4(^  iu  ti)Mu.->w  bvtwt-rti  BiniliT'a  fibres;  S,  blood  corpowlM;  4,  gan- 
cUoDlc  ocUs;  ci.  iiioiiitirAiin  ImilianB  fiiiema;  b,  iit-i-vt>-iil>ri>  lojW;  e,  i^ogUoa-oell  lajrw:  d,  Inner 

PuIat  Uyttr;  «.  Inner  uiivti^ir  layL-r:  /,  uutur  cruniilur  laver:  g,  outer  ttudeArujer;  h,  aww 
\  aiiiltttiu  ncuaiui;  U.  nxls  and  cwDes.    Cam«rm  luclds,  xdw  diainet«ni. 

from  the  capillaries  and  venules  that  dip  down  into  the  deeper 
layers  of  the  retina.  This  exudation  occupies  spaces  in  the  middle 
layers  of  the  retina,  made  by  the  separation  or  spreading  apart  of 
ACiitler's  fibres,  and  breaks  the  continuity  of  the  granular  and 
puclear  layers.  MUller's  fibi*es  are  put  on  the  stretch  and  the 
Vctina  is  much  thickened  where  these  deposits  occur.  These 
peculiar  patches  occur  chiefly  in  the  region  of  the  macula  and  optic- 
nerve  entrance.  This  fact  is  explainable  on  tlie  ground  of  the 
richer  netwoi'k  of  capillaries  that  is  present  in  these  parts  of  the 
retina.  The  nature  of  the  exudation  in  the  deeprr  layei*8  of  the 
retina  is  the  same  as  that  in  the  sii]>erflcial  layer,  but  it  occurs  in 
larger  masses  in  the  deeper  layers  and  from  its  position  cannot  bo 
so  readily  absorbed.  It  is  therefore  subject  to  greater  changes, 
^ter  the  deposit  has  existed  for  some  months  it  is  found  to  consist 
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of  fibrin,  coagulated  masses  resembling  coagulated  albumin, wticb 
subst^<iuently  degenerate  into  masses  of  a  colloid  nature,  a  leir 
small  globules  of  fat  here  and  there  in  old  deposits,  and  an  occa- 
sional bunch  of  fat  crystals.  The  latter  are  rare.  Blood  corpiuclt 
are  not  infretiuently  met  with  in  these  masacs  of  exudation.  U  i 
evident  that  exudation  into  the  retina  In  retinitis  accompanyi 
albuminuria  takes  place  under  two  conditions.  First,  from  tmpku 
xnent  of  the  walls  of  the  vessels  due  to  inal-nutrition  (withoa 
thickening  or  the  presence  of  any  cause  of  obstruction  to 
blood  current),  which  causes  leakage  of  their  fluid  contents, 
condition  obtains  in  retinitis  accompanying  acute  nephritis,  pcM 
nicious  ansemia  and  scorbutus,  and  is  dependent  on  a  depra\-ed'] 
condition  of  the  blood.  Tho  vessels  having  the  tliinnest  walls,  capP 
laries  and  veins  sulfor  first,  and  it  is  from  these  that  the  escape  i 
the  elements  of  the  blood  first  occurs.    Very  little  true  inflamnu^] 
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Fio.  3S1.— AltHiniiniirlc  RotinltfA.    RtipUimof  Wall  of  Vein.—!,  WaU  nf  rriu;  t  «ii4  Kt 
OorpiwctM  Id  tlw  aupvrficial  nnd  ttn-por  lay«ii  of  ttus  nttno.    Camerm  lucM*,  xflSO  iltomrtrii 


tion   accompanied  by  increase  of  nuclei  and  the  agrgr^atioo 
leucocytes  takes  place  ;  however,  in  rare  cases  this  does  occur,  and | 
great  impairment  of  vision  due  to  connective-tissue  changes  is 
optic  mn-ve  may  result.    Purulent  conditions  do  not  develop.   Ei-1 
udatiou  may  take  place  from  the  ciliary  processes  and  iris. 

"The  second  condition  that  causes  exudation  into  the  retuiai& 
obstruction  to  the  blood  current.  This  occurs  in  I'otinitis  accoio- 
pauyiug  chronic  iuterstitial  nephritis  and  is  due  to  an  latdo- 
arteritis.  The  changes  in  the  retinal  arteries  are  indicative  of  a 
general  arterial  disease  -which  may  be  most  advanced  in  the 
retina,  and  not  become  manifest  in  the  kidneys  until  a  later  dftte* 
The  changes  in  the  walls  of  the  vessels  are  found  in  all  the  tisaw 
of  the  globe,  the  walls  of  the  arteries  being  most  affected.  Afibro- 
hyaline  degeneration  of  the  tissue  elements  immediately  beneath 
the  endothelium  develops,  involving  the  elastic  lamina  and  in  some] 
arteries  the  muscu\aria  a\¥^,  v'^^^^^^^^^^y  t^e  inner  layers.   Tha\ 
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degeneration  leads  to  thickening  of  the  walls  at  the  expense  of  the 
lumen.  It  may  occur  irregularlj'  or  may  alToct  a  vessel  througli- 
out  its  entire  course.  The  lumen  maybe  partly  or  entirely  obliter- 
ated; when  entirely  obliterated  the  endothelial  cells  are  crowded 
,  togetherj  forming  the  axis  of  the  cylinder.    Karl  Theodor  *  &peak& 


Fto.  <3e.— HNtlOD  of  Irla  In  a  ouw  of  Albiimlniirlc  KatialUii.    Marked  Flhro-RpClBe  ChAnsoB  la 
the  Walls  of  thn  Vrmt^liL    Caiiicr&  lucido.  X  -JM  dlamcu^n. 

of  having  observed  fatty  degeneration  of  the  endothelial  cells.  It 
f  it  occurs  it  is  not  common.  The  capillaries,  particularly  in  the 
chorio-capiUaris  of  the  choroid,  are  often  completely  occluded  by 
fibro-hyalinc  degeneration  of  their  walls.  The  veins  are  alfected, 
but  to  a  less  degree  than  the  arteries  or  capillaries.    The  nerve 
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Fia  Ban. — Choroiditis  In  uniiMiiiii  <lii.-- 

9,  minute  <!«pfllAril-«'.   S,   <V>11    llltltrMiI 

which  liavw  uii'tiu-K'^uo  udIIokI  iI",>m  /itfi-ii, 


-I    lI<'Xii;:nnnl  epitlieliiun  almost  Iniaol; 
-,  luriiiiia  iii»H.-(i  wttli  miMlvi'sUf  |tii;in«tit- prohferatioQ. 


fibres  apparently  becumu  slightly  thickened  and  in  old  cases  under- 
go granular  degenerative  changes,  disappearing  entirely.  It  is 
extremely  doubtful  whether  the  fusiform  enlargements  of  the 
nerve  fibres  pictured  and  described  in  nearly  all  the  text-books  on 
ophthalmology  ever  occur.    In  medullated  nerve  fibres  this  change 

' ' '  Kin  Heitraf^  zur  Patbologischen  Anatoude  dee  Auges, "  Dr.  Henog  Karl 
in  Bayem,  lti»7. 
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does  take  place,  bub  iho  axis  cylinders  alone  do  not  seem 
of  assuming-  such  Turui.  The  ^ugliou  cells  becoiue  much  vnlargtS^ 
by  imbibition,  pass  into  g^'unular  degrcneration,  and  disappear. 
MuIIer's  fibres  swell  from  imbibition  and  pass  into  a  hyaline  do- 
generuliou.  Fatty  changes  may  occur  but  are  uot  usual 
granular  and  nuclear  layers  underj^o  but  little  change  except  i 
old  cases,  when  general  atrophy  of  tlie  retinal  tissue  result 
Granular  de*reneration  of  the  bacillary  layers  occurs  in  advanc 
cases.  Hyperplasia  of  the  retinal  pig'ment  is  sometimes  obs 
In  certain  cases  the  nutrition  of  that  portion  of  the  optic  nerve  i 
mediately  back  of  the  globe  is  scriouslj-  interfered  witli  by  the  ill 
generation  of  the  walls  of  the  vessels.  Atrophy  of  the  nerve  fibna 
follovvs,  the  connective-tissue  trabecule  become  thickened,  and  the 
function  of  the  nervo  Is  p:irtially  or  coiri]>letely  destroyed." 

Michel  and  Herzo^  Karl  Theodor  (1.  c.)  have  shown  that  Inceruil 
types  sclerosis  and  de'ronoration  of  the  vessels,  especially  of  lb 
finer  ones,  precede  all  other  changes  and  are  found  iu  the  earlie 
phases  of  the  disease.     The  graiuile  layers  suffer  scvei-ely,  becaa 
they  lie  between  the  retinal  and  choroidal  systems,  and  with  de-' 
generation   of  both  of  them  their  nutrition  is  greatly-  damaged 
The  dej^cneratiou  of  the  optic  fibres  is  similarly  explained,  being ia 
proportion  to  the  vascular  lesions.    Tlte  vitiated  state  of  the  blood 
due  to  the  damaged  kidneys  necessarily  has  a  large  aliare  in  tbr 
deteriorating  processes,  and  because  of  the  altered  state  of  the 
vessels  elTete  products  are  more  difiicult  of  removal.     The  Ics 
of  the  papilla  seldom  pass  beyond  the  lamina  cribrosa,  but  hav^ 
"been  occasionally  found  as  far  as  the  chiasm,  and  even  atrophy  lii 
been  noticed.     The  <listinction  made  by  Dr,  "Weeks*  into  the  gvu 
eral  classes  of  cases  is  also  set  forth  in  his  article  (I.  c)  and  has  | 
tical  value  in  both  prognosis  and  treatment.    Many  tinifs  tlie  pros-] 
nosisin  the  cases  with  vascular  degeneration  is  comparatively  g(>oiLj 
Sometimes  we  have  a  blood  dyscrasia  brought   about  by  aoitdl 
renal  trouble:   the   kidney  disease   preceding  the   changes  in  tbe' 
retina.    These  ai-e  the  cases  of  pregnancy,  scarlet  fever,  diphtticriir 
mexisles,  and  all  forms  of  acute  nephritis.    In  them  a^eraaand 
white  plaques  arc  the  first  evidence  in  the  retina;  hemorrhages 
more    or   less  numerous  often   follow.      Another    cluss   depends 
upon  general  (systemic)  diseased  condition  of  the  arteries,  capil- 
laries, and  to  a  less  extent  of  the  veins.    The  eye  symptoms  may 
precede  the  kidney  symptoms.     A  slight  hemorrhage  near  the 
macula  and  a  few  bright  dots  will  be  the  first  tokens  in  the«y«v 
while  oetlema  and  white  patches  develop  later.     The  larger  pKH, 
portion  of  cases  belong  in  this  class. 
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Treatment. — ^Tlie  principal  mdication  in  the  chronic  cas«s  is  to 
protect  the  eyes  from  strain  and  irritation.  Local  blood-letting  is 
inappropriate,  iind  nothing?  i.s  to  bo  done  which  will  reduce  the 
health.  ConOnemcnt  in  dark  rooms  is  not  to  be  tliou^ht  or;  colored 
glasses  may  be  used  if  the  light  be  offensive.  The  whole  ti*eatmenb 
is  contained  in  what  is  most  suitable  for  the  renal  affection.  All 
the  rules  of  hygiene,  climat-e,  clothing,  food^  and  exercise,  as  well 
as  the  proper  medication,  iron,  diuretics,  sometimes  mild  mercurials, 
etc,  are  to  be  adopted  whicli  would  be  enforced  if  the  eyes  were 
not  at  fault.  For  the  cases  of  vascular  degeneration  Meigs  recom- 
mends carbonate  of  ammonia  and  digitalis. 

Loss  of  siglit  during  pregnancy,  whether  from  punjlj'  unemic 
symptoms  or  from  visible  retinitis,  raises  the  question  of  the  pro- 
duction of  premature  delivery.  Loring'  published  a  case  in  1883, 
in  which,  at  his  suggestion,  premature  labor  was  resorted  to,  to 
save  sight  in  a  wonuin  who  at  three  successive  pregnancies  was 
the  subject  of  atrophy  of  the  optic  nerves  or  rather  of  low  neuritis 
optica.  This  was  successfully  done  during  the  third  month  and 
achieved  the  desired  purpost*.  No  albumin  was  found  in  the  nriue, 
yet  the  lesion  was  attributed  to  the  kidneys.  Howe,^  Pooley^" 
Moore*  have  recorded  cases  wherein  the  retinal  disease  was  clearly 
pronounced  and  by  removal  of  the  foetus  sight  was  restored.  C>b- 
stetric  authorities  agree  that  aibujuinuria  raises  this  question 
because  of  the  danger  to  life  of  both  mother  and  fcetiis.  The 
grave  significance  of  loss  of  siglit  as  denoting  advanced  degenera- 
tion of  tlie  kidneys,  lends  addetl  importance  to  the  situation  and 
must  be  considered  as  arguing  in  favor  of  interference.  The 
urscmic  state  of  the  blood  is  dangerous  to  the  life  of  the  fa-tus- 
when  it  has  already  caused  lesions  in  the  optic  nerve  and  retina  of 
the  mother,  and  with  the  prospect  of  convulsions  and  peril  to  the 
mother's  life,  resort  to  artificial  labor  may  be  abundantly  justified. 
This  point  in  the  management  of  labor  must  in  the  future  be  re- 
garded with  mort^  attention  than  it  has  received,  and  because  there 
may  be  lesions  of  the  nerve  or  retina  without  impaired  sight,  in- 
spection with  the  ophthalmoscope  is  strongly  recommended,  for 
the  same  pnulential  reasons  which  call  for  examination  of  the 
urine  even  though  there  are  no  urgent  .symptoms.  Vision  may 
also  be  impaired  with  little  or  no  visible  lesion.  The  following 
conclusion  by  Howe  seems  judicious:    "The  induction  of  labor  is 

'Tnum.  Am.  Oph.  8oc.,  p.  42»,  18Sa,  lUso  N.  Y.  Me-t.  Jnurtml.  Jiio.  JWth, 

»  Am.  Journal  of  Ophthuhu.,  vol.  ii..  5.  6,  1885. 
'MiHlical  Heeord,  Jan.  SSlh.  IS«8. 

*  N.  V.  Medical  Journal,  April  ITth,  1B»G,  alt»o  Thoiui^uii,  Medical  Rtword^ 
,  March  ild.  ltf»s. 
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ivarrantKablc  whon  the  retinitiH  appears  in  the  early  stage  of  pivg- 
nancy  aud  per-sists  in  spite  of  proper  treatment,  but  i> 
nvntable  in  the  hist  few  weeks,  in  spit^?  of  the  greater 
>vhich  it   is  accomplished,  unless  the   mflammation  is  tmusuali; 
severe." 

Retinitis  ijlycosurica  Is  much  less  fi-equent  than  retinitis »tti«- 
mlnurica.    The  features  of  both  are  to  a  great  degfree  iden' 
There  can  be  no  doubt  as  to  the  compi-tency  of  diabetes  ul^i  ■ 
cause  retinitis,  while  it  happens  that  in  some  cases  »iJ^r  and  > 
niin  may  coexist  in  the  urine.     It  would  seem   that  hemorrlQLts 
ai*e  more   frottuent   and  abundant  than  in   albuminuric  reUujiii 
They  break  into  the  vitreous,  and  therefore  opacities  in  this  smic- 
turo  are  common.     A  case  which  I  described   in    1869,  was  on     ' 
diabetes  without  Bright's  disease,  and  occurred   in   a  lady  .<; 
years  of  agre.    When  fli'St  seen,  in  18fi7,  the  retinal  lesions 
slightj  but  they  soon   increaswl,  and  hemoiTha^re  was  ahundsB 
Improvement  occurn^d  to  a  miirked  degree,  but  a  little  niorv  th 
two  yeare  afterward  the  lesions  i*eturne<i,  and  si^ht  was  worse  I 
before;   the  general  health  had  also  materially  fallen  olT. 
patient  had  iritis  befort?  the  n^tinal  trtiuble.     Galezowski  ]"CjMirtel 
case  in  which  iritis  serosa  and  afterward  acute  g-laucoma  folio 
the  retinitis;   iridectomy  proved  of  no  value  and  enucleation 
done.    The  essential  lesion  seemed  to  be  copious  hemorrliagv  ; 
its  transformations.    The  bright  yellow  patches  are  less  liable  l 
affect  the  macula;  perhaps  they  lie  more  frequently  between 
disc  and  the  macula.    Their  form  is  more  nodular  aud  irreguUfj 
than  is  usual  iu  the  albuminunc  type.    Weeks  reports  hcmorrha^ 
and  acute  glaucoma  in  one  of  his  cases  of  albuminuric  retimtis,le. 
For  the  literature  see  Leber,  in  Graefo  and  Saeniisch,  VoL  V^puj 
5yti.     Hemorrhagic  retinitis  is  said  to  have  been  found  in  diabcM 
insipidus  (Loring).     Amblyopia  without  visible  lesion  also  occurt 
in  glycosuria,  and  is  characterized  by  central  scotoma  for  tvd,  lila ' 
alcohol    amblyopia.    To  this  reference  will  again  be  made.    >'otl»- 
ing  need  be  said  as  to  treatment,  because  it  is  Included  in  tbat  of 
the  general  disorder. 

Retinitis  lettcocf/thffmicaf  also  called  splenic  or  leuksefflic 
retinitis,  is  extremely  rare,  and  its  appearances  are  given  in  Lwb-, 
reicb's  Atlas,  Tab.  X.,  Fig.  3.  A  peculiar  oi'ange  hue  perA'ades  tbaj 
fundus  and  there  will  be  both  exudations  and  bemorrhagra.  M 
persons  of  dark  complexion  the  yellowish  tinge  niav  not  appearj 
but  the  swollen  veins  will  not  be  dark  as  with  normal  blood  (Hintdt-I 
ber^^).  The  ocular  conditions  are  described  at  some  lengrtli  bj 
Gowers.*    It  may  be  chaructKrized  by  hemorrhages,  and  Ponret 

'  Contralblatt  f(lr  Aiigenhell..  April.  1887,  p.  07. 
•  "Medical  Ophthalmoeeoiiy,"  p.  100,  1879. 
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ives  a  flgiire  which  shows  how  in  this,  as  in  other  retinal  hemor- 
bages,  degeneration  of  the  vessels  has  prepared  the  way  for  the 
cident.  Loring '  lays  slress  upun  ttie  g^i^eat  tortuosity  of  the 
veins  and  their  increase  in  diameter,  while  the  arteries  are  less  en- 
larged or  even  reduced.  Do  Schweinitz^  signalizes  white  spots 
with  red  borders,  especially  near  the  equator  and  the  macula. 
They  vary  in  size  and  are  sometimes  elevated.  They  consist  of 
leucocytes,  surrounded  by  red  blood-corpuscles.  Sometimes  albu- 
min is  found  in  the  urine.  Examination  of  the  blood  will  reveal 
the  nature  of  the  malady.  Changes  may  occur  in  the  choroid  and 
its  tisssue  be  infiltrated  with  leucocytes. 

Retiniti.s  Syphilitica. — Wliilc  a  ver^-  lar^e  pi*oportion  of  cases 
of  retinitis  are  ciiu.setl  by  s.yphilis,  it  is  not  possible  to  establish  the 
cause  by  the  local  appearances,  any  more  certainly  than  with 
iritis.  Certain  types  of  inflammation  are  more  common,  viz.,  of  the 
anterior  layers,  yet  the  deep  layers  arc  also  the  st^irthig  point  of 
the  disease,  because  it  so  fre(jut»ntly  is  associated  with  choroiditis. 
It  occurs  as  a  primary  affection,  and  it  also  accompanies  iritis  and 
cyclitis,  and  then  haziness  of  the  vitreous  may  obscure  its  presence. 
It  comes  with  the  secondary  lesions,  more  raivly  with  the  t*Ttiary, 
and  it  is  also  hereditary.  As  neuro-retinitis  it  occurs  with  syphili- 
tic brain  disease.  The  ai^is  which  we  most  often  find  are  conges- 
tion of  tlie  optic  nerve,  without  swelling,  its  edge  bluiTed,  the  veins 
enlarged,  the  arteries  normal,  or  even  reduced;  the  retina  at  the 
ner\'e'border  is  faintly  striated,  sometimes  is  gray  or  dark,  and 
about  the  centre  of  tho  fundus  it  has  a  faint  haze,  most  easily  dis- 
covei'ed  by  weak  illumination;  along  the  larger  vessels,  the  whitish 
exudation  is  more  intense;  bright  white  or  yellow  spots  are  not 
very  uncommon  (thesu  are  shown  in  several  plates  by  Ole  B.  Bull: 
'"Tlie  Ophthalmoscope  and  Lues,"  Christiania,  18S4),  and  a  consid- 
erable patch  of  yellow  exudation  can  occur,  but  is  more  rare.  If  the 
vitreous  bo  hazy,  the  veins  will,  by  their  distortion,  best  indicate 
the  fact  of  retinitis;  but  the  diagnosis  of  retinitis  then  rcquii'es 
great  caution.  One  must  see  exudation  to  make  it  certain.  Hemor- 
rhages are  infrequent.  Fig.  IT,  colored  Plate,  might  be  an  instance 
of  syphilitic  neuro-rethiitis  with  shglit  opacity.  There  is  a  marked 
predilection  for  the  central  portion  of  the  fundus,  where  little  more 
than  a  delicate  cloud  will  be  seen,  and  there  may  be  minute  yellow 
points  in  an  irregular  group,  jwrhaps  erosion  of  epithelium  and  cen- 
tral scotoma  (Graefe).  Relapses  are  frequent  and  chamcteristic. 
Still  another  typo  has  been  called  retinitis  proliferans  (Manz: 
Jraefe's  Archiv,  XXIL,  UL,  p.  22D,  187t>),  In  which  membranes 

'  "TexMxiok  of  Optithalmoscopy,"  vol.  U.,  p.  IM.  1891. 
*  "  DiswetHi  of  the  Eye,"  p.  4U4. 
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and  bands  of  connective  tissue  spring*  orit  from  the  retina  Inwtli 
vitreous  and  are  often  traversed  by  nowly  formed  vesselt  Xm 
may  originate  from  the  nerve,  and  be  so  thick  astootactuvb 
fundus,  or  present  large  openings  tliroug-h  which  one  mi.r  bok 
(see  Fi^.  IG,  colored  plate).  Hemorrhages  may  occur  in  thertlim, 
the  nerve  will  be  red  and  apots  of  exudation  Will  be  secn,whili 
lines  course  along-  tho  vessels,  and  vitreous  opacities  freqapcih 
foUow  them.  In  tinic  pigment  proliferation  and  choroidal erosim 
appear/and  both  these  lesions  may  t>e  wry  extensive.  TheconA- 
tion  is  at  lenjjrth  identical  with  choroiditis  disseminata.  Thcto 
ease  will  be  very  chronic. 

Again,  we  may  find  the  retina  covered  with  bluiah.^jray  stTwib 
and  patches  of  connective  tissue,  which  lie  below  tho  vesse.I^  m' 
may  be  most  abundant  toward  the  equator.  Tliey  have  a  tlullv« 
sometimes  fibrous  look,  and  intermingled  with  them  are  cbora^ 
erosions.  In  all  these  conditions  th«  nerve  jiai-ticipat^^s  anil  frwni 
state  of  congestion  often  passt^s  into  tlie  pallor  of  atrophy. 

The  I'etina   may  become   implicated    in  cases  of  iritis,  as  btf 
already  been  stated,  although  haziness  of  the  media  m.C 
tection  ditflcult  or  impossible.    In  the  case  of  a  boy  seven 
old  ten  days  after  tlie  onset  of  gummy  iritis,  neuritis  with  pli>i. 
exudation,  pallor  and  reduced  vessels,  made  its  appearand  aai 
was  followed  in  a  month  by  oxlema  of  the  disc  and  dithjftrtifajl 
mflltration  of  much  of  the  retina.    Meanwhile  tho  iritis  sulaiW 
and  tlie  media  became  clear.    The  other  eye  look   on   \x\V&,  vA 
through  the  moderately  hazy  mwiia  tho  optic  disc  was  seen  cW 
matous  and  slightly  swollen,  the  veins  turgid  and  caplUarit- 
gested.     It   may  also   happen  that   only  the   macul.ir  rej;Mii 
affected  and  the  lesions  bo  very  faint,  consisting  only  of  a  titK 
speckled  or  gi*anular  ap|>earance.     It  also  happens  in   nrouii 
cases  that  tho  vitreous  becomes  filled  with  large  floccuh,  uii>i  ur 
choroid  as  well  as  the  retina  shows  extensive  lesions. 

Viaxial  disfurbmice  may  be  very  soritnis  or  moderate.    1' 
often  be  in  no  propoi-tion  to  the  visible  alttirations.    "Witli    - 
tissue-change  the  vision  may  be  very  bad.  and  vice  versa,    31'U- 
morpliopsia  takes  place  fmm  exudation  int(>  the  macula  bv  ■ 

the  cnaes  are  thrown  into  dLsonlerly  arrangement either  siii...u 

out,  or  packed  li)g*>ther  more  closely.  In  some  crises  objects  ap- 
jwar  too  small,  because  fewer  cones  Ji-ceive  the  image  (micrity 
and  the  contrary  may  happen,  at  least  theoi-eticaUy,  If  too  ii::uj^ 
cones  be  clnstei-ed  into  a  given  area  (megalopsia).  This  last  cno- 
dition  is  seldom,  if  ever  observed,  because  if  tho  cones  ln'^wiuf 
condensed  they  usually  uudei-go  atrophy.  No  kmd  of  gbssnv 
either  spherical  or  cylindric,  can  relieve  the  condition.  The  patitnl 
complains  that  words  or  letters  do  not  stand  in  ix^gular  line  but 
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Fare  thrown  above  or  below  adjacent  onos.  Lines  drawn  parallel 
will  show  a  curve  at  some  point  either  in  or  out.  Other  disturb- 
'  ances  are  scotomata,  which  may  be  central  or  eccentric,  and  some- 
f  tinifs  are  rin^-shaped,  with  central  \'iRion  unimpaired,  and  the  ring- 
of  dull  or  absent  vision  may  be  complete  or  incomplete.  Forster 
I  has  not«d  a  distinction  in  these  cases  of  positive  and  negative  sco- 
tomata.  The  former  appears  to  the  patient  as  a  dark  spot  in  tlie 
visual  field,  and  is  most  emphatic  in  feeble  illumination.  Conse- 
quently, a  patient  so  affected  seeks  a  strong:  Hffht,  and  then  reads 
fairly  well.  The  lesion  may  be  due  to  retinitis  circumscripta  (at 
the  macula)^  to  choroidal  hemorrh:i|^c,  or  other  choroidal  disease. 
A  neg"Ative  »cotoma  is  not  recogiiixed  by  the  patient  under  any 
degree  of  illumination,  whether  strong  or  feeble;  it  Is  a  color- 
scotoma,  and  chiefly  for  red.  The  negative  scotoma  occui-s  in  dis- 
ease of  the  optic  nervp,  and  in  the  amblyopia  from  tobacco  and 
alcohol.  Color-perception  in  syphilitic  retinitis  is  goo<l,  except  in 
the  event  of  atrophy.  Scintillations  and  phosphenes  are  frequently 
complained  of — one  eye  alone,  or  both  eyes,  or  each  in  succession, 
may  be  affected, 

Trentment  is  constitutional,  and  consists  of  mercurials  and 
iodide  of  potassium.  Regan!  must  be  had  to  the  patient's  general 
condition,  and  to  the  stage  of  the  disease.  If  teitiary,  the  propor- 
tion of  iodide  will  be  larger;  but  mercurials,  to  the  degree  of  toler- 
ation without  ptyalism,  are  essential.  As  we  must  oft<m  anticipate 
a  long-  period  of  treatment,  can?  must  be  taken  to  keep  up  the  e'en- 
oral  health,  and  frequently'  the  form  of  the  remedy  is  to  be  changed. 
Tlie  activity  of  the  process  will  suggest  the  kind  of  mercurial. 
Iron  and  tonics  are  ofteti  to  be  invoked.  Should  the  disease  be 
hereditary,  the  same  remedies  are  to  be  used,  while  cod-liver  oil 
and  me^ns  of  promoting  nutrition  are  to  be  especially  regarded. 
In  many  cases  serious  cornplications  occur  in  other  tissues  of  the 
eye,  or  there  may  be  tokens  of  the  disease  in  the  brain. 

Prognosis  depends  on  the  extent  to  which  the  system  has  been 
tainted,  and  its  r4'sponsiveness  to  treatment.  Affection  of  fche  *lecp 
layers  of  the  retina  is  more  unfavorable  than  of  the  anterior  lay- 
ers; therefore,  cases  attended  by  pigment-changes,  or  by  choroidal 
exudation  and  atrophy,  are  unfavorable.  Atrophy  of  the  cj>tic 
nerve,  and  of  the  retina,  sometimes  ensues.  See  Fi^.  2,  coloi"ed 
Plate,  in  which  the  white  lines  along  the  vessels  and  the  dirty  blue 
color  of  the  nerve  arc  the  typical  features.  Of  the  uncomplicated 
cases,  vcrj'  many  recover,  with  no  injury  to  sight.  While  the  dura- 
tion of  many  cases  is  from  six  to  eight  weeks,  others  are  more 
obstinate  and  may  continue  for  yeare.  When  tlie  macula  alone  is 
concerned,  there  is  great  reas<M»  for  anxiety,  be<:ause  serious  ini- 
^pairment  of  sight  is  prone  to  remain,  and  we  fliid  choroidal  changes, 
ur  permanent  exndative  deposits,  or  development  ol  neTVft-a.tiTo\\vg» 
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Thero  is  said  to  bo  a  form  of  rofcinitis  dependent  on  oxdlurh 
and  Michel  says  it  occurs  also  in  />/iO«;jArjrMa-poisoning.  In  boli 
cases  we  have  fibrous  deg'eneratiou  of  the  small  vessels,  and  tti 
consecutive  chanjfcs  already  referred  to.  In  view  of  the  fn^qutn 
occurrence  of  similar  pathological  lesions  from  diverse  cUologic 
causes,  it  is  proper  to  utter  the  caution  that  the  ophthaliuostxjf 
picture  cannot  ever  alone  bo  safely  i*cUed  on  to  inform  us  of 
constitutional  nature  of  the  disease.  This  conviction  bocomes  i 
and  more  strong*  as  one's  experience  widens. 

ReiiniiiH  punctata  iiihe,si'<^ns  (Mooren)  is  an  excessively 
condition  and  indicates  a  peculiar  degeneration,  in  which  uti 
isolated,  white  speeks  appear  in  the  retina,  behind  the 
Iayei*8,  ajid  scattered  over  the  fundus.  There  is  vcrysli^'ht 
in  the  nerve,  perhaps  a  little  ^ay  discoloration.  Vision  is  mod« 
ately  impaired  and  we  have  little  knowledpre  of  either  the  patholug 
or  treatment.    I  have  seen  two  or  Lhi-eo  instances. 


PlUMENT  DbUKNEHATIUN   OK  Sci^ROSIS  OF  THE   RbTINA. 

Retinitis  pigmentosa. — The  affection  thus  designated  is  a  chronic 
disease  usually  congenital,  consisting  of  prohforalion  of  connecliva| 
tissue  in  all  the  layers  of  the  retina,  atrophy  of  the  nervous  d^ 
ments,  intrusion  of  x}ig'meiit  into  its  tissue,  with  a  tendency  to  foUov 
the  blood-vessels.  The  same  features  belong-  to  clioroido-relinal 
affections  already  considei-ed,  but  with  the  difference  that,  unlike 
them,  the  alterations  are  not  confined  to  the  outer  and  middle  ret- 
inal layers,  but  concern  them  all.  Such  is  the  anatomical  distinc- 
tion which  Lusher  points  out.  The  chief  feature  in  the  disease  is 
the  pigmentai-j*  deposit,  which  comes  from  the  hexagonal  epithiv 
Hum,  and  so  far  from  showing  any  of  the  usual  signs  of  intlanuna- 
tion  in  enlarged  veascls,  exudation,  and  hazy  vitreous,  we  haw 
simply  the  tokens  of  atmpliy.  The  walls  of  the  bloo<l-veaseIs arc 
thickened,  and  their  calibre  reduced;  the  pigment-epithelium  is  in 
some  places  atrophic^,  and  in  other  n'gions  it*i  cells  are  multipli**^ 
and  penetmte  the  whole  thickness  of  the  retina.  These  lesions  ap- 
pear wnthout  the  occurrence  of  any  other  disease,  and  without  any 
outward  sign.  On  the  other  hand,  they  also  arise  in  a  secondarj' 
way  after  other  maladies,  such  as  corneal  staphyloma,  irido-cho- 
roiditis  with  closed  pupil,  exudative  choroiditis,  etc. 

In  regaiil  to  the  palholwjy  of  this  disease,  much  ha«  been  yvnt- 
ten,  and  the  process  is  interesting,  but  we  must  pass  by  moat  of 
the  details.  The  periphery  of  the  retina  is  the  usual  seat  and  bc-j 
ginning  of  the  disease,  and  it  advances  centripetally  toward 
macula  lutca.  The  rods  and  cones  are  destroyed  at  an  early  sl;ii 
and  sometimes  the  retina  is  in  spots  converted  wholly  into  connc 
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pve  tissue.  Where  the  pigment  is  thickest,  the  retina  anJ  cho- 
>B(i  adlieit'  toother.  The  vitreous  layer  of  the  choi'oid  is  studded 
with  masses  of  colloid  deposit,  and  the  optic  nerve  is  atrophic, 
B-en  up  to  and  beyond  the  chiasm.  Sclerosis  of  the  choroidal  ves- 
bIs  occurs  X-o  some  degree.  Atrophy  of  the  nerve  accompanies  the 
fct*?r  staf,''es  and  may  be  cotnplete. 
Tlie  subjective  symptouiN  are  peculiar:  there  is  a  loss  of  periph- 
\\  sight,  which  gradually  advances  toward  the  centre,  and  for 
a  long-  time  the  central  vision  may,  in  good  light,  remain  correct. 
But  the  peripheral  blindness  impairs  the  putiont*s  frivtlom  of 
movement,  because  it  compels  bim  to  constantly  turn  his  head  to 
pcquaint  himself  with  surrounding  objects.  In  addition,  these 
T»alicnts  when  in  dull  light  experience  a  grievous  reduction  of  cen- 
tral vision.  At  night  they  become  almost  helpless,  and  their 
malady  has  hence  been  called  hemeralopia.  When  walking  at 
night,  they  keep  their  eyes  ontlic  sky  to  help  guide  their  steps,  and 
grope  in  much  uncertainty.  After  a  time  central  vision,  even  with 
good  light,  becomes  affected,  and  in  the  end  total  blindness  ensues. 
The  symptoms  in  most  cases  l>egin  in  early  life,  while  in  a  few  no 
trouble  was  noted  until  fifteen  or  twenty  years  of  age.  The  consum- 
mation of  the  disease  usually  comes  after  twenty  to  thirty  years  of 
age.  It  is  found  in  families,  and  inter-marriage  of  kindred  has 
been  considered  gi*eatly  instrumental  in  its  production.  Leber  finds 
about  twenty-flvo  per  cent  of  the  casi'S  within  this  categor>--  It  is 
sometimes  congenital;  see  chapter  on  blindness.  Some  cases  after 
attaining  a  certain  stage  remain  stationary'  at  any  rate  for  years. 
L  Special  peculiarities  sometimes  appear  in  the  s.vmptoms.  I  have 
Botes  of  three  cases  in  which  the  central  \-ision  was  good,  while  ex- 
■eriortotbe  visual  axis  was  a  zone  of  blindness,  outside  was  another 
7ono  of  good  vision,  and  at  the  periphery  again  was  blindness  (ring- 
scotoma).  Such  cases  prove  that  for  a  certain  zone  in  the  peri- 
phery the  rods  and  cones  remain  intact,  while  across  the  interior 
blind  zone,  where  the  biicilU  arc*  destroyed,  the  optic  fibres  con- 
tinue uninjured.  Again,  Leber,  who  has  studied  this  subject  with 
care,  puts  under  the  same  general  head  certain  cases  of  congenital 
night-blindness,  or  amblyopia,  without  concentric  field-limitation, 
and  which  exhibit  no  pigtnentary  changes.  They  may  remain  in 
^taiu  qiio  for  a  lifetime,  and  certain  remarkable  examples  of  hered- 
ity are  given,  extending  as  far  as  through  six  generations  (see  G. 
and  S.,  Bd.  v.,  p.  650).  Li  the  congenital  cases  nj-stagmus  is  fro- 
<iuent.    The  pupils  act  slowly,  but  respond  to  light. 

To  the  ophthalmoscope  the  appearance  is  striking.  Dots  and 
Btwork  of  pigment  an*  scattered  over  the  periphery  of  the  fundus 
pe  Fig.  234).  Often  the  choroidal  vessels  are  strongly  brought  to 
lew  by  atrophy  of  the  retinal  epithelium.    They  may  also  show 
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yellowishorbuff  outlines,  which  indicate  their  sclerosis.  Theretinal 
vess*?ls,  both  arttM'iesaiul  veins,  are  Kiiiall;  thoir  walls  thickent^,  pos- 
sibly bordered  with  a  whitish  line,  and  upon  them  pigment  wiU  Lie 
in  greater  or  less  quantity.  The  optic  nerve  I  have,  in  certain  in- 
stances, seen  to  be  red,  although  not  swollen;  in  jnost  cases  ttvfiU 
bo  gray,  and  ultimately  a  dirty  white.  In  all  cases  it  is  opaque,  by 
interpolation  of  connective  tissue.  In  the  last  stage  the  nerve  loses 
its  capillary  vessels,  and  the  emergent  art.erios  are  reduced  to 
threads.  Opacity  at  the  posterior  pole  or  the  lens  is  frequent;  iM 
finally  may  become  complete  cataract.  The  rate  of  projrress  ia^ 
extremely  slow.    Vitreous  opacities  are  not  common,  but  1  tiare 
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noted  them  and  seen  the  vitreous  so  fluid  that  accompanying  rat- 1 
aract  was  easily  extracted  in  its  capsule.    I  have  also  seen  irido 
choroiditis  ensue.    Some  cases  which  strongly  resemble  retinitis 
pigmentosa  are  syphilitic,  either  acquired  or  hereditary. 

In  them  the  disease  may  be  confined  to  one  eye,  but  in  the  typi- 
cal cases  both  eyes  are  involved.     A  certain  proportion  of  deaf-l 
mutes  have  this  lesion,  and  among  idiots,  as  Liebreich  showed,  it  i$J 
not  rare. 

Diaffnosis.— Very  little  difficulty  can  arise  in  ordinary  case*' 
Choroiditis  disseminata  is  either  in  isolated  spots,  or  most  exten- 
sive, and  presents  exudations  and  atrophy,  with  white  blotches  and 
pigment-deposit  in  greater  quantities.  Sometimes  choroidal  lesionfl 
will  strongly  simulate  the  retinal  lesions,  but  neither  is  thedllR-^ 
culty  frequent,  nor  would  an  error  be  important.  Neuro-retinitis  ( 
acute  type  and  sypViiUUc,  vs  sometimes  although  rarely  atteDde 
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by  pigrmcnt-tleposit  at  the  periphery,  in  this  respect  simulating  the 
liscase  in  question,  but  the  activity  of  the  process  sufficiently  dif- 
Xerentiut«?s  it. 

Donders  has  shown  that  the  essence  of  the  disease  is  not  the 

lent-Ueposit,  but  tbe  atroph.ii'  of  the  retina.     The  insensitive 

ion  of  the  retina  he  found  to  be  in  advance  of  the  pij^rment- 

iistrict,  by  throwing:  upon  it,  with  the  mirror,  a  very  small  flame, 

fhich  was  not  perceived,  although  not  i-esting-  upon  the  pig-mentarj* 

?ion. 

Hemeralopia,  without  pigmentation.  Is  less  prone  to  inorcascU 
floss  of  sight,  and  more  frequently  comes  to  a  stand. 

Proijnosia  is  unfavorable,  althoug'U  the  rate  of  advance  is  slow. 

Treatment  is  of  little  value.     Alteratives,  derivatives,  strychnia, 

etc.,  have  no  perrnanf-iit  yet  sometimes  an  apparent  temporaiy 

effect.     Attention  should  be  given  to  proper  care  of  what  sight 

L^mains,  and  its  economical  employment. 

Some  have  thought  (H.  Derby  ')  that  galvanism  mildly  applied 

has  influence  in  retarding  progress;  others  who  have  tested  it  have 

fovmd  no  benefit  and  in  some  cases  apparent  harm.    Tliere  are 

sometimes  long  pauses  in  the  progi'oss  of  the  disease  and  Homc- 

■times,  when  the  Held  has  been  excessively  contracted,  central  vision 

Bmay  remain  fairly  good  and  so  continue  for  year's. 

V      Nf'uro-retini'tis  Pigmentosa. — At  thi.s  point  may  be  introduced 

a  form  of  disease  whicli  Irears  in  many  respects  the  closest  analogy 

■to  the  pigment  degeneration  of  the  retina  above  referred  to. 
Under  that  descripliou  the  occasional  occurrence  of  inllammatory 
lesions  in  a  mild  form  was  I'eferred  to,  but  that  alTection  is  an  atro- 
phy, while  the  type  now  considered  is  chieMy  and  notably  intiam- 
inatoiy.  The  analogies  between  the  types  are  the  peculiar  and 
prolific  deposition  of  linear  and  irregular  formations  of  pigment, 
resembling  bird  tracks,  or  oriental  letters,  hone  corpuscles,  etc.,  and 
especially  disposed  to  nm  along  the  vessels.  There  is  in  the  present 
■|type  periphei-al  limitation  of  vision.  The  diffei-cnccs  are  that  the 
^former  is  chronic,  requiring  many  years,  is  not  amenable  to  treat- 
ment, and  the  latter  is  comparatively  acute,  has  opacity  of  vitreous, 
infiltration  and  hypei-aimia  of  the  nerve,  and  does  jield  to  treat- 

»ment.    In  the  latter  a  scotoma  may  develop,  and  he  the  conspicu- 
ous feaLmtf.    This  is  very  unlike  the  ring  scotoma  .sometimes  found 
In  retinal  pigment  degeneration. 
.        Tlie  features  of  the  djse:ise  can  be  best  portrayed  by  giving  the 
■following  case,  now  under  treatment: 

MiKS  A.  T.  B.,  (Pt.  13,  came  to  me  in  Ootobor,  1887.    She  Is  the  itcoond  of 
'  TmnB.  Am.  Opb.  8oc.,  1887,  p.  8!7. 
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abt  living  chil'lren.  Her  motlier's  fiot  prpicnHncy  resulted  iii  niiseanfapd 
6^  months.  Tilt*  putienl  wjw  Xmru  three  weeks  befure  full  limeiUidvcigitHA^ 
nine  poanda.  Slie  has  always  Ijeen  **  nervous,"  never  hnd  «iiy  wrioua  \. 
About  three  years  aRtJ  it  was  noticed  that  she  did  not  see  well  i»  Koiuy  fni 
a  light  to  a  dark  room.  8ho  would  etuinble  over  llie  Imby,  dUl  not  notier 
m/ui  whowafl  laying  a  carpet.  The  trouble  has  increajied  verj' much  within 
moiittisand  she  cannot  use  her  eyea.  O.D.,  V  =  0.5;  O.S.,  V  =  0.5;  gl&Mwi 
n<»t  improve.  Tliere  is  no  hereditary  lesion  except  that  cataract  has  e 
in  tJip  father's  family.  By  ophthalmoscope  ;0.S.,  nerve  seen  with  -^i 
and  sn  is  the  niofrula  and  the  region  between  them.  The  macula  appear* 
a  small  red  sjKit  closely  resembling  a  small  bleb,  and  the  retinal  tissue  bet 
it  and  the  nerve  is  stippled,  has  a  whitish  reflex  and  lo  elevated  above  nir 
rounding  funduii  a«  if  by  etTusion.  Surrounding  i>art»  of  fundus  b«t 
with  +  1.  D,  At  the  |>priphery  are  on  all  siden  numerous  pigment  deponti 
the  retiiifl*.  In  0.1>.  are  similar  a])i>earan<%e  save  that  the  region  of  intilti 
tion  in  niaoulu,  nerA'e,  an<l  included  space  Is  less  elevated,  being  oet'n  vitb 
+  2  D.  Visual  fields  shown  in  cliart.    Ordered  "  mixed  treatment." 

Within  iwo  weeks  vision  improved  to  0.7  O.D-  Four  iitourha  later  ft 
whitish  rt.>flex  noticed  around  the  rt^on  of  the  macula  in  each  ey«.  8(MM 
flue  veiMiels  concealetl :  nerve  diffusely  swollen  and  surrounding  retina  8inat«d ; 
opacities  in  anterior  part  of  vitreous.  Thri'e  months  later  the  exudatkn 
about  the  macula  had  disappeared.  Infiltration  and  redness  of  nerrn  Ibi 
same.    Besides  mixed  treatment  has  been  taking  iron:  "  Blaud's  pills." 

In  November,  1880,  V.  O.  D.  =  0.7.  Vitreous  in  each  eye  letw  baty.  swfll- 
Ingof  nerves  abatefl;  redness  less  intenm:  snrronnding  radiation  njoredf- 
fined  but  lejts  ahnndant^  now  resomhies  opaque  nerve  fibrcn.  Pigment  depix- 
Its  have  approached  nearer  the  central  part  of  fundus. 

Visual  flelds  show  a  Acotoma  jis  indicat^l  In  eh»rts,  and  the  several  cbarti 
show  the  changes  wliich  have  occurred.    The  case  Is  still  in  progreaa. 

Detachment  of  the   Rktina.     Subi*atio   Retina:    AJJono 

RETINi*. 

Displacement  of  the  retina  by  fluid  efTiision  between  it  and  the 
choroid,  when  ver^'  pronounced   and    the  retina   op[U|un,  can  be. 
s^.'en  by  tliu  naked  eye,  but  ordinarily  is  to  be  recog:niz<Hl  only  byj 
tl»e  oplithalinoscope.     It  presents  rarious  appearances.  uccnriUng 
to  the  nature  and  quantity  of  the  fluid.     It  may  be  partial  or  tot^ilr] 
and  may  occur  at  any  part  of  the  fundus.    Its  more  frpquent  seal 
is  near  the  equator.    It  often  develops  within  a  few  hours,  but 
may  require  a  perio<I  of  one  or  two  weeks.    The  subject  is  somo-l 
times  unconscious  when  it  occurs,  and  usually  there  is  no  pahi.    lo 
some  cases  there  are  premonitory  Hiishes  of  lityht  or  of  color.    The 
Nisual  Held  is  mutilated,  although  a  degree  of  light-perception  ift 
often  pre-sent  over  the  damaged  part.    When  the  central  part  i 
the  retina  Ik  not  \isibly  disturbed,  it  may  have  good  sight,  hut  fr 
quently  this  is  not  the  case.     Objects  m;iy  appear  crooked  (met 
morphopsia)  when  the  macular  region  is  only  slightly  dist,url« 
It  is  very  common,  both  before  and  after  the  occurrence,  to  he 
complaint  of  musca:,  and  examination  i^'veals  Hoating  vitreoU 
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opacities,  sometimes  very  numerous.  It  is  almost  the  rule  to  have 
diminished  tension.  Examination  by  the  inverted  imago  ^ves  an 
idea  of  the  extent  and  relations  of  the  fluid,  while  the  upright  iuia^ 
tells  the  depth  of  the  effusion  and  the  details.     What  arrests  atten- 

t  tion  is,  that  the  retina  bulges  over  a  greater  or  less  extent  toward 
the  middle  of  the  eye.  If  the  nionibrane  itself  is  not  clearly  noticed, 
its  disturbance  is  seen  by  the  position  of  the  retinal  vessels.  They 
suddenly  bend  toward  the  centre  of  the  eye,  become  tortuous,  trem- 
ulous, and  dark  in  color,  with  no  lif^ht-streak.  They  may  take  an 
abinipt  changrc  of  coui*so,  follow  long  curves,  or  wris-^ie  in  short 
bends  (s*m»  Fi^.  5,  Plate  III.).  Tlioy  will  generally  undulate.  The 
retina  may  b(!  clearly  visible,  because  of  a  drab,  gray,  speckled,  or 
glistening  appearance;  on  the  other  hand,  it  may  be  transparent 
and  difficult  to  recognize.  If  the  amount  of  fluid  is  great,  liUlo 
trouble  will  be  had  in  diagnosis,  but  if  small  and  tnLnsi)arent  it 

I  may  take  close  inspection  to  discover  the  disease.  Notliing 
but  a  nppled  surface  may  be  seen,  and  this  will  sometimes  be 
the  condition  upon  a  region  where  effusion  has  taken  place  and 
afterward  disappeared.  If  the  ilhimination  is  thrown  upon 
the  edge  of  the  detached  retina,  tlie  choroidal  vessels  will  come 
out  with  great  distinctness,  in  case  the  layer  of  fluid  is  thin 
and  transparent.  The  light  is  refracted  through  it  so  as  to 
make  them  appear  to  start  forward.  In  some  cases  the  sac 
may  look  like  mahogany,  and  then  the  effusion  is  bloody.  I 
have  seen  zones  of  different  color,  in  different  parts,  passing  from 
mahog<iny  to  yellow  and  then  to  transparency.  It  is  very  common 
to  find  whitish  spots  on  the  retina,  or  bright  streaks,  and  some- 
times cholesterin.  It  does  not  generally  happen  that  the  region 
of  the  yellow  spot  is  involved,  but  when  this  iloes  occur,  and  the 
amount  of  fluid  is  moderate,  tlie  fovea  appears  bright  red,  apd  con- 
trasts vividly  with  the  adjacent  retina.  This  liue  is  in  consequence 
of  the  thmness  of  the  membrane  at  this  point,  which  permits  the 

,  choroid  to  shine  through  it.  This  is  essentially  the  same  explana- 
tion of  a  similar  contrast  in  embolism.  In  a  traumatic  case — a  cork 
popping  from  a  bottle  (Trans.  Am.  Oph.  Soc,  1871,  p.  TJH)— I  was 
convinced  that  the  fovea  ha<l  remained  upon  the  choroid  and  been 
torn  from  the  surrounding  retina.  Precisely  the  same  look  I  have 
once  since  met  with,  although  I  have  seen  clear  instances  of  a  de- 
tached fovea,  and  I  therefore  regard  a  central  laceration  as  possi- 
ble. It  is  verj-  common  to  find  a  rent  in  the  retina  at  its  periphei*al 
part  (see  Fig,  6,  Plate  III.);  there  may  bo  as  many  as  three,  near 
together  and  parallel.  Sometimes  a  loose  tongue  is  torn  up,  and 
through  the  opening  the  choroidal  vessels  are  visible.  Liebroich's 
Atlas  pictures  such  a  condition  most  truthfully. 

The  fluid  beneath  the  retina  is  albummous*,  tivew  w\ift\i.\fe  V&a^^ 
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blood}*  it  contains  blood-  and  ]ymph-corj>uscles,  fat-cells  and 
tals,  pigment,  and  epithelium,  ct^  In  a  lar^  number  of  caaeK 
vitreous  is  li(|uefiwl,  as  is  proved  by  th«*  trfniulouKness  of  the  sac. 
After  a  conbitlerablo  time,  the  i*ods  and  cones  become  uiacfr^iM 
and  destroyed,  or  by  interstitial  inflammation  ilbrous  tissue  may 
be  developed,  and  atrophy  of  nerve-olements  ensue  Sometimes 
the  st'pamt^Hi  retina  remains  pi*actically  normal.  This  bappimed 
in  a  case  of  choroidal  saxxoma  (Poncet),  see  Fig.  <I01, 

The  above  description  belongs  to  the  cases  which  may  be  calkd 
simple  or  idiopatliie  in  character.  But  we  find  separation  of  Ibe 
retiiia  as  an  outcome  of  a  large  number  of  morbid  conditions  of 
various  origin,  in  which  cyclitts  or  choroiditis  bears  a  part.  Al* 
most  every  case  of  chronic  i  rid  iwyclo -choroid  it  is  has  detadwd 
retina.  It  is  a  pathological  condition  very  common  in  musroin 
pi'eparations.  It  appears  often  as  a  total  detachment,  and  in  ita 
last  i*esult  presents  simply  a  cord  i*unning  from  the  optic  ncnoto 
the  ora  serrata,  within  wliicli  no  i-ecognizable  traces  of  the  vitre- 
ous remains  (see  Figs.  ICl,  16*i,  p.  431).  Incoudemned  eyes  withclMiMl 
pupil  the  total  want  of  perception  of  light  oftt^n  warrants  the  diag- 
nosis of  the  above  condition.  As  a  part  of  the  suppurative  procwiB 
in  jjurulent  choi-oitUtis  or  retinitis.,  separation  of  tlio  retina  occur. 
I  have  seen  in  such  a  case  tlecl^s  of  blood  scattered  thiclcly  over  Iho 
whole  retina^  with  yellow  serum  between  choroid  and  retina.  Cys- 
tic degeneration  of  the  retina  is  described  by  Iwanoff  and  Leber, 
both  in  the  late  and  earlier  stages  of  the  retinal  disease;  it  isot^y 
seen  by  the  microscope. 

In  ver>'  many  cases  the  lens  in  time  becomes  opaque  and  pre- 
sents the  characteristics  of  soft  cataract. 

Etiolofjy. — Statistics  collected  in  Homer^s  cUnlc*of  300  cast*, 
show  that  about  one-half  the  cases  (4H*)  occur  in  myopic  eyi*. 
while  \(i%  were  due  to  injury.     One-half  the  ca.si's  were  in  peiwns 
above  fifty  years  of  age.      In  tiventy-seven  cases  both  eyt«  wew 
affected  and  t  be  interval  between  the  successive  attacks  varied  rroni 
three  weeks  to  nineteen  years.     Besides  myopia,  which  in  the  great 
majority  was  of  high  degree,  inflammatory  processes  of  the  iris, 
ciliary  body,  and  choroid  and  retina  accounted  for  many  of  thcrfr 
maindcr.    The  immediate  and  active  cause  could  often  be  set  down 
to  some  congestion  due  to  overwork,  strain,  cough,  hard  drinking, 
emphysema,  etc.    There  is  often  more  or  less  night-blindness,  and 
there  may  be  much  complaint  of  tho  dimness  of  light  impression 
for  the  preserved  portion  of  the  field.    Leber  speaks  of  a  tendency 
to  confuse  blue  and  green  (Berry,  p.  2SD). 

Many  theories  have  been  advanced  to  explain  the  pathogenesis 
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if  the  affection,  and  that  which  seems  to  bo  radst  satisfactory  is 
iven  by  Nordenson.*    The  condition  precedent  is  the  change  of  the 
vitreous  from  a  fine  to  a  coarse  fibrillar  structure  and  its  cousequont 
Bhrinking.    As  this  goes  on  fluid  is  effused   between  it  and   the 
retina,  and  the  progress  is  usually  from  behind  forward.     If  the 
titreous  acquires  adhesion  to  the  retina,  which  it  may  do  over  a 
r^  or  small  area,  it  will  as  it  shrinks  pull  it  from  the  choroid, 
,nd  in  so  doin^  it  often  happens  that  the  retina  is  torn.    As  the 
embranes  are  most  intiniat.ely  coherent  in  front  of  the  etiuator, 
ihis  will  usually  be  the  pluce  of  rupture.    When  this  opening  is  made, 
ihe  fluid  vitreous  rushes  through  and  lifts  up  the  retina,  and  the 
iffusion  is  simply  a  rhango  of  place  and  not  an  addition  of  fluid.    As 
fact  Nordcnson  found  among  119  casei>,  a  laceration  of  the  retina 
49(38.6^);  certainly  it  might  exist  in  many  others  and  because 
rj'  peripherul,  not  be  open  to  discovery.   Tliis  theory  accounts  for 
any  sudden  cases,  while  in  cases  which  progress  slowly  and  re- 
ipecting  whose  duration  or  beginning  no  accurate  history  can  be 
Micited,  it  Is  fair  to  a.ssume  that  the  vitreous  had  adhered  to  the 
retina  over  a  large  surface  and  with  its  slow  shrinkage  the  retina 
ts  pulled  off  and  fluid  is  effused  Ix^neath  it  ex  vtwno.    The  cause  of 
e  lesion  in  the  vitreous  is  to  be  looked  for  in  chronic  disease  of 
0  choroid  and  ciliary  body;  In  this  we  have  the  explanation  of  the 
LM^uent  implication  of  myopic  eyes.     It  is  not  necessary  to  find 
isible  opacities  in  the  vitreous  to  warrant  the  above  thcor}',  al- 
igh  they  are  extremely  common.     We  need   not  attempt  to 
unt  for  some  special  peculiarities  which  are  met  with;  the 
ilaboitite  treatise  of  Xordensen,  who  wrought  out  the  explanation 
irst  announced  by  Leber,  will  answer  many  questions. 
Diagnosis. — Besides  impaired  sight  we  have  the  notable  defect 
the  field,  and  the  ophthalmoscopic  appearances  wiU  in  the  great 
umber  of  cases  be  easily  interpreted,    llie  inverted  image  will 
ive  a  correct  idea  of  the  relation  of  parts,  while  with  the  mirror 
lone  an  «nexp«'ctedly  distinct  view  of  the  separated  retina  appears 
,t  a  distance  from  the  eye,  denoting  a  htgli  degree  of  h,\'peropia. 
X  the  retina  flutters  much,  this  indicates  fluid  on  both  side^  of  it. 
it  be  tense  and  smooth  it  will  lie  in  contact  with  the  vitreous, 
iflicully  in  diagnosis  arises  only  with  small  and  transjiarcnt  eifu- 
sions,  but  they  will  bo  revealed  on  careful  study  with  the  upright 
age.    An  important  matter  is  to  recognize  intraocular  tumor  con- 
iled  beneath  a  separated  retina.    The  most  valuable  distinction 
that  as  a  rule  in  siniple  retinal  detuchment  ocular  tension  is 
inusy  while  with  tumor  it  is  plus.    Some  rai-e  exceptions  have 
leeu  noted,  but  the  rule  is  in  general  a  good  one.    There  will  be  a 
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histor5'  of  slow  ericroa«hmont  on  the  field;  there  may  also  be  hra- 
orrh:i;,^e  into  the  vitreous  with  tumor.  (See  also  p.  590.)  If  ihe 
retina  be  thickened,  uud  have  whitish  deposits  mingled  with  a 
mesh  of  vessels  upon  its  surface,  and  be  at  the  same  time  tccseaod 
rounded,  there  will  bo  great  liability  to  suppose  it  to  be  a  tumor: 
especially  when  located  at  the  periphery.  I  have  been  compelled 
to  wait  the  course  of  events  which  alone  could  settle  the  diagnoaia; 
and  I  have  fallen  into  a  mistake  in  recommending:  cnucleatioii 
when  it  was  needless,  because  I  was  deceived  as  to  the  existence  of 
tumor. 

Profjnosis  is,  as  a  rule,  vinfavorable.  An  advantage  attach<* 
to  the  descent  of  the  fluid  to  the  lower  part  of  the  eye,  which 
commonly  occurs  at  an  early  date,  because  blindness  above  the 
horizon  is  less  injurious  than  blindness  below  the  liorizoiL  The  » 
placed  retina  g^nerallyrocovera  part  of  its  function;  it  happens,  too, 
that  some  absorption  is  common,  and  it  is  of  the  greatest  conse- 
quence to  have  the  macula  escape.  But,  even  when  it  does  not  seem 
to  be  involved,  we  maj'  find  metamorpliopsia.  1  have  already  men- 
tioned the  dulness  of  sight  duo  to  torpor  of  the  retina,  and  degem'ra- 
tive  changes  are  quite  probable;  moreover,a  detachment  is  proDe  in 
time  to  become  greater  or  even  total.  It  is  a  frequent  thing  to 
have  catiiract  occur;  T  found  it  twelve  times  among-  fifty-eight 
eyes.  Spontaneous  rpcoveiy  takes  place  in  a  few  cases;  1  have 
observed  it  four  times — all  were  myopic  persons— two  were  not 
treated  at  all;  one  was  treated  antiphiogistically,  and  he  had  irre- 
coverably lost  one  eye  already  by  the  same  lesion;  the  fourth  was 
operated  on  by  scleral  puncture,  and  with  no  pood  result  for  three 
months,  but  after  that  time  a  great  portion  of  the  fluid  disappoaw^. 
Leber  reports  a  case  which  recovered  spontaneously  from  five  suc- 
cessive attacks. 

Treatment. — This  will  be  either  medical  or  surgical  or  both.  A 
widely  prevalent  practice  has  been  confinement  to  bed  for  fouror 
five  weeks,  a  pressure  bandage  on  both  eyes,  and  use  of  infusion 
of  jaborandi,  or  hypodermic  Injection  of  the  muriate  of  pilocarjtinc 
gr.  ^  to  i,  to  active  diaphoi-esis  and  salivation.  The  last-mentioD«i 
remedies  an;  often  not  well  borne,  and  many  have  lost  faith  in 
them.  Improvement  has  been  witnessed  in  many  cases,  as  the  ; 
result  of  conllnemeut,  but  it  is  extremely  irksome  and  to  manyj 
subjects  intolerable. 

Theivfore,  an  entirely  opposite  plan  sometimes  commends  HsolfJ 
viz.,  to  use  such  means  as  will  best  and  most  rapidly  promote  thfl 
general  nutrition,  withholding  the  eyes  from  all  use.  This  meana 
abundant  food,  exercise,  and  recreation,  and  avoiiling  everytJiing 
likely  to  cause  congestion  of  the  head,  and  is  not  inconsistent  with 
light  purgatives  and  svicU  meOixt^UOTv  ^?.  mcawstatices  may  indi^ 
cate. 
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A  choice  between  these  opposing  methods  may  be  determined 
by  the  patient's  ^neral  condition.  If  the  health  should  be  such  as- 
to  contra-indicate  tlie  treuliuent  by  banda^  and  close  condneniunt,. 
it  would  certainly  be  unwise  to  enforce  it.  If  not  injurious  to 
health,  it  is  most  suitable  to  resort  to  it  at  the  outset.  To  compel 
absorption  Dr.  Carl  KoUer  (personal  communication),  has  had  one 
success  by  injections  of  pilocarpine  reinforced  by  iusLsting  upon 
total  abstinence  fi-oni  all  fluids  for  several  days  an<i  confinement 
to  bed.  Cases  of  recoverj'  are  reported  by  those  measures,  and  by 
other  means,  viz.,  lodid  potas.,  salicylate  of  sodium,  tonics,  etc. 

To  bring  about  the  replacement  of  the  retina  there  must 
either  be  absorption  of  the  underlying  fluid  or  its  transfer  to  the 
front  of  the  retina.  A  most  natural  sug^^L-stion  is  to  let  out  the 
fluid.  Von  Gracfe  and  Bowman  punctured  the  sac  to  let  its  con- 
tents diffuse  into  the  vitreous.  Some  gratifying  I'csults  ensued,  but* 
I'arely  were  they  permanent.  Some  cases  were  rendered  worse;  I 
have  had  two  such  unpleasant  experiences.  At  pres<mt  this  ti*eat- 
ment  has  been  abandoned.  Wcckcr  at  one  time  introduced  a  gold- 
wire  suture  or  .seton  into  the  sclera.  This  has  not  found  general 
approval,  and  some  cases  of  dustructive  irido-ehoroiditishave  hwa 
caused.  Puncture  of  the  sac  through  the  sclera  was  done  to  evacu- 
ate the  fluid  externally  in  185ft  by  A.  Sichel,  and  has  been  repeated 
since  by  Arit,  Alfred  Graefe,  Hii*schberg,  antl  others.  A  paper  by 
Hirschberg,  reporting  ten  cases  of  scleral  puncture,  authorizes  the 
conclusion  that  no  harm  is  done,  that  in  most  eas<\s  improvement 
is  gained,  but  that  relapses  are  to  be  exp<.?cled.  Higgms  i*eported 
double  optic  neuritis  with  subretinal  effusion  in  both  eyes,  and  in 
one  tapping  was  done  once,  and  in  the  other  eye  was  done  three 
times,  and  in  neither  case  with  any  benefit.  Detachment  in  both 
eyes  during  pregnancy  has  been  reported  by  Adamiiek,  and  others, 
resulting  from  albuminuria  and  sometimes  precipitated  by  eclam[>* 
sia.  Premature  delivery  in  Adamiick's  case  it>stored  both  eyes. 
The  vitreous  is  always  assumed  to  be  in  a  degenerate  state  to  ad- 
mit of  the  detachment  of  the  retina. 

Wolfe,  of  Glasgow,'  makes  an  incision  upon  the  line  of  a  meri- 
dian six  to  eight  miUinietres  long,  fli-st  laying  off  the  conjunctiva 
and  keeping  it  n.-tnictod  by  hooks,  and  by  the  large  wonnd  insure.^ 
free  drainage  of  fluid.  He  has  reported  several  cases  of  good  re- 
sult. When  the  retina  floats  frei-ly,  this  is  all  that  is  required.  lf» 
however,  the  nHinal  sac  is  smooth  and  tense,  dcnotnig  a  vlli-eous  of 
normal  consistence,  it  would  seem  proper  to  puncture  the  i-otina  at 
the  same  time  that  the  sclera  is  incised.  Bniiley  gives  three  cases 
of  decided  improvoment  after  incision.    In  hi.s  cases,  as  in  most 
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otben,  the  patients  are  put  to  bed  with  bandaged  eyes  for  a  TT«k 
orso^aikd  may  also  receive  diaphoretic  treatment.  An  iridectomy 
laac«  or  a  Gmefe's  knife  may  be  used,  and  cocaiuo  will  suffice  uau- 
ally  as  an  anxsthftic.     The  reaction  is  generally  moderate. 

On  the  whole  the  results  of  treatment  are  not  encouraging, and 
puncture  has  proved  uncertain;  either  of  no  benefit^  or  if  helpful 
oncflt  lor  only  a  short  period — in  a  few  cases  permanent,  but  iu  the 
^reai  number,  as  reported  by  many  obsen^ers,  relapsing  in  four  or 
fire  vtvks.  It  ma}*  be  said  to  bo  permissible  but  not  obligatoir. 
So  long  as  perception  of  light  remains  it  may  be  employed.  But' 
pben  reports  a  cure  maintained  for  three  years  to  last  observati(m 
(Trana.  Am.  Ophth.  Soc,  1888). 

Some  Fri'»ch  surgeons,  notably  Galezowski  and  Dransart,'  to 
cure  the  separation  have  practised  a  broad  iridectomy.    The  fonner 
is  less  enthusiastic  about  it  than  ho  was  at  first,  but  still  resorts 
to  it,  esi>ecially  when  both  eyes  are  affected.     The  latter  reports 
forty  operations  and  eighteen  recoveries.     The  duration  of  the 
cases  was  from  two  weeks  to  about  a  year.    The  amount  of  visiou 
regained  wasiu  all  the  alleged  recoveries,  save  one,  very  imperfect 
Furtlier  evidence  is  ivi^uired  to  form  an  opinion  on  tho  real  value 
of  this  suggestion.    Coppin  *  reports  upon  eighteen  cases  treated 
by  iridectomy,  and  by  the  subsequent  confinement  to  bed,  bandage, 
aod  derivatives,  with  the  result  of  two  successes,  two  temporary 
improveuients,  eleven  without  benefit,  and  three  losses.    Some  cases 
aw  complicated  with  irido-cycUtis  and  aynechije,  and  to  them  iridec- 
tomy would  be  applicable.    After  Wolfe's  operation  with  a  large 
tacision  of  eight  to  twelve  millimi'tres  and  followed  l)v  such  treat- 
«ait  as  above  outlined  for  a  month,  in  Ufteen  eyes  he  had  eight 
^^amK  of  improved  vision  lasting  from  Ave  months  to  a  year;  in 
«ttr  of  these  vision  was  l,  while  the  remainder  had  ^  to  ^;  in  five 
I  keMfit  was  gained  and  two  eyes  were  lost. 
CviAfBlly  iridectomy  does  not  otTer  much  encouragement,  and 
t^HT^  sclerotic  incision,  even  when  reinforced  by  tho  derivative 
Et,  gives  a  valuable  success  in  very  few  cases.     Injection 
of  iodine,  two  or  four  drops,  into  the  vitreous  has  been 
I  tonoticc  by  Schocler,  who  reports  five  cases;  three  of  these 
ctnrttftMi^  to  have  detachment,  but  vision  was  much   improved. 
...^ameods  the  treatment;  Qros?.  and  others  find  no  bene- 
.ic«ail>  Schiess,  1890,  in  two  cases  obtained  some  absorption  in 
the  patient  had  to  be  discharged  prematurely  because 
In  the  other  case  the  retina  became  replaced  but 
l'»  ncsMd.    This  complication  is  reported  by  others.     In  his 


fmi»ttiari  -rt  Vamolrw  de  la  Soci^t^  Fraagaise  d'Ophthahuulogie,  p.  \7&, 


ll«}% 


.ikioa^  ts^. 


THE  RETINA. 


637 


origmal  paper  Schoeler  ("Ztir  operatiren  Behandlung  und  Heilung 
der  Nelzhaut  abU>sunff,"  Berlin,  1889)  gives  live  cbiomolithofe'raphii 
and  other  dla-gi*ams  of  the  five  cases  on  which  he  based  his  ivport. 
He  obsen'ed,  in  all  cases  but  one,  considerable  reaction  and  vitreous 
opacities.  Treatment  lasted  for  from  four  to  eigrht  weeks.  Ho 
employed  hypodermic  injections  of  hiniodide  of  mercury  (Uyd.  hiuiod. 
0.25,  kalium  iodat  2.A,  m\.  tlistil.  25.0,  of  this  one  gram)  once  daily 
into  the  muscles  of  the  back  while  the  reaction  continued;  also 
atropine,  etc.  The  cases  on  recovery-  presonteil  reattachment  of 
the  retina  and  spots  of  choroido- retinitis  with  pigment,  evidently 
indicating  adhesions.  Bull  reports  five  cases  with  unsatisfactory 
results,  and  in  somo  great  reaction  (Trans.  Am.  Ophth.  Soc.,  181M, 
p.  30). 

Sometimes  we  ai*e  called  upon  to  remove  cataract,  consecutive 
to  detached  retina.  By  needling  vei'3'  little  absorption  is  to  be 
procured.  Only  extraction  is  to  be  relied  upon.  The  object  is 
simply  in  most  cases  to  remove  a  blemish.  It  might  be  expected 
that  a  partial  detachment  would  afterward  become  more  extensive 
or  total.  This  does  follow,  but  does  not  necessarily  occur.  Tlio 
hope  of  improving  sight  by  removing  the  cataract  is  in  most  cases 
delusive. 

Tiie  great  frequency  of  this  disease  as  a  cause  of  blindness  is 
referred  to  in  the  chapter  on  Blindness. 
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Fungus  Hoemat odes  of  the  Effe.— The  subjects  of  the  above  dis- 
east!  are  often  infants,  and  none  have  yet  been  rccoixied  whose  age 
was  above  sixteen  yeai's — the  great  majarity  are  below  ten.  ¥<'!•>' 
rarely  it  is  fon^cnital.  The  cases  are  usually  discovered  by  a  bright 
reflex  fi*om  the  interior  of  tluj  eye,  which  arrests  attention.  Usu- 
ally* only  one  eye  is  involved,  but  both  eyes  may  be  implicated 
simultaneously,  or  in  succession.  Thei*c  will  have  been  no  prelim- 
inary symptoiiKs,  anti  the  anterior  part  of  the  eye  may  be  normal. 

The  appearance  varies  with  the  extent  of  the  growth.  When 
observed  early,  the  ophthalmoscope  or  oblinue  illumination  will  de- 
t<'ct  a  whit<-'  or  yellow,  or  rwidish-yellow  surface,  with  blood-vessels 
whose  arrangement  is  more  or  less  plexiform  and  imlike  the  retinal 
circulation,  and  they  will  be  minute,  ur  possibly  very  scanty;  excep- 
tionally no  vessels  may  be  visible.  The  surface  may  he  smooth  or 
nodulated.  Inspection  is  easy,  because  the  mass  approaches  the 
nodal  point.  The  retina  may  be  in  position  or,  more  usually,  it  is 
detached  by  etfusiou.  The  vitreous  and  lens  ore  clear.  As  the 
tumor  grows,  the  lens  is  pushed  forwaM ;  the  pupil  becomes  slug- 
gish and  dilated — nmy  become  a<lhei*eDt;  the  anterior  chamber  is 
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shallow;  the  anterior  oiliarj' vessels  are  distended.  If  loiigduralJoD 
and  sufficient  growtli  bo  permitttxi,  the  coats  of  the  eye  givcvray 
and  liul^ing^  appear.  After  a  time  the  mass  crops  out,  becomes 
ulcerated,  bleeds,  gives  forth  sanious  and  fetid  discharge,  and  a 
pTOJectiny,  hideous  tiuimr  may  be  formed.  Pain  be^ns  withdlsteD- 
tion  and  external  development,  and  cachectic  symptoms  soon  »nsf. 
Surrounding  parts,  such  as  the  bones  of  the  liead  or  the  brain,  be* 
come  involved,  and  metastasis  may  take  place  to  other  parts  of 
the  bodj'.  Death,  cither  by  exliaustion  or  by  brain-disease,  is  the 
Jlnal  event. 

Prognosis. — While  fatal  if  left  to  itself,  or  if  not  cut  short  at  an 
early  period,  expi^rieiice  has  shown  that  a  verj'  early  removal  of 
the  eye  may  save  life,  because  in  the  beg-inniufr  the  disease  is  locjiL 
"We  have  authentic  cases  to  verify  this  statement.  Vetach'  gives 
thirteen  cases,  Hirschberg  out  of  seventy-seven  cases  reports  live 
recoveries,  i.e.,  (I.Tj^f.  He  reports  a  congenital  case  (CcutrvWhtt 
fur  AugenheiUctiTide,  April,  May,  188-t).  I  have  had  two  pennaneot 
recoveries  or  rescues  in  my  own  exiiericnce.  When  relapse  ocairs, 
it  is  within  a  few  weeks,  perhaps  within  less  than  a  month,  or  within 
three  mouths.  Several  children  in  the  same  family  have  been  knotrn 
to  be  affected.  Wilson  reports  eig:ht  children  attacked,  of  wimm 
three  died  by  this  alTection;  the  others  survived  (*' Oph.  Hosp. 
R<?p.").  The  most  usual  mode  of  death  is  by  extension  of  the  dis- 
ease through  tlie  optic  nerve  to  the  lirain.  Should  a  relapse  occar, 
a  fatal  issue  is  almost  certain.  A  single  case  is  given  in  which  the 
patient  stirvived  after  removal  of  a  secondary  tumor. 

The  Pathology  of  the  growth  has  been  carefully  studied  by 
Kjiapp,  Hirschberg,  Delafleld,  and  others.  It. consists  of  small 
round  cells,  similar  to,  but  not, as  once  supposed,  Identical  with  the 
granular  ia^'crs  of  the  retina,  besides  a  scanty  amount  of  fibrous 
tissue  and  numei-ous  bloo<l- vessels.  The  starting-point  is  most 
frequently  from  the  external  granular  layer,  but  it  can  begin  from 
any  other  layers.  Delatleld  remarks  that  tlie  disease  is  anatomi- 
cally identical  with  small  round-cell  sarcoma,  and  might  be  aol 
called.  Hirschberg  and  Bull  concur  in  this  view.  It  may  grow  | 
outwai-dly  or  inwardly,  luoix-  fiequontly  the  latter.  Its  prevalent  ] 
mode  of  extension  is  along  the  optic  nerve. 

Diagnosis. — There  are  several  possibilities  of  error.  1.  Glioma 
should  not  he  mistaken  for  choroiditis  metastatica.  In  the  latter 
case  there  will  be  a  history  of  a  prece4mg  sickness,  either  of  the 
brain  or  of  the  spinal  cord,  or  of  both  as  cerebro-spinal  meningitis, 
and  redness  of  the  eye  may  have  been  noticed.  There  will  usually 
be  a  shallow  anterior  chamber,  the  pupil  adherent  and  irregular, 
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he  periphery  of  the  iris  retracted,  the  lens  prossinR-  af^inst  it,  tUo 
flobe  a  little  reduced,  tension  minus;  tlio  yellow  mass  may  be  vas- 
cular, and  the  retina  maj*  or  may  not  be  detached.  Tho  symptoms 
ftnd  history  of  an  inflammation  are  the  clue.  It  is  conceivable  that 
kn  eye  having-  glioma  may  be  seen  during:  tlie  period  of  g-laucoma- 
■ous  outbreak  and  the  existence  of  deep  disease  never  liave  been 
reeogTiized,  and  at.  Ihe  time  be  masked  hy  turbidity  of  the  media. 
Wadsworth  reports  one  such  case,  and  the  cornea  was  suppurat- 
Dg:.     All  incision  to  relieve  the  suppuration  discovered  the  tumor. 

3,  Rjiab  {Arch.  f.  Oph,,  XXIV.,  iii.,  103)  j^ves  tho  anatomical  de- 
scription of  three  eyes  enucleated  as  ^liomatous,  which  had  a  pecu- 
Jiar  deposit  of  fibrous  tissue  behind  the  lens,  resulting  from  cyclitjs 
or  from  choroiditis.  In  one  case  the  lens  and  iris  ^vere  pushed  for- 
ard,  the  pupil  dilated  to  an  extreme  degree;  tlierewas  agreenish- 
hite  reflex,  upon  which  red  streaks  could  be  seen;  tension  a  little 
ilus;  slight  punctate  opacity  of  the  cornea;  the  i>eri-corneal  and 
iliarj-  vessels  were  injected.  In  the  other  two  cases  the  facts  were 
somewhat  different,  but  need  not  be  repeated.  In  all,  there  was 
ncreased  tension,  absence  of  inflammatory  tokens  in  the  anterior 
>art  of  the  j^lobe,  and  the  presence  of  a  lipfht-colored  mass  in  the 
lepth  of  the  eye.  As  a  rule  in  plastic  cyclitis  or  choroiditis,  there 
will  be  diminished  tension,  tendemess  on  pressure,  discoloration  of 
ris  or  ciliary  hyperremia.  Yet  inflammatory  g-rowths  have  been 
mistaken  for  tnie  glioma  by  the  best  observers.'  It  must  be  ad- 
mitted that  a  mistake  in  diagnosis  would,  under  such  circum- 
Itances,  be  panlonable.* 

3.  I  have  seen  two  cases,  in  young"  subjects,  in  which  there  were 
Intraocular  deposits,  resembling  grlioma  in  all  microscopic  appear- 
fcnces,  which  ultimately  terminated  in  the  disjippearance  of  the 
mass.  Tliere  were  no  si^ms  of  inflammation,  and,  for  want  of  bet- 
ter knowledge,  they  were  called  cases  of  "strumous"  deposit. 

4.  Schiess  (Basel,  1891,  p.  48)  reports  a  case  in  a  child  of  thi*e« 
years,  of  total  detachment  of  the  rt^tina,  presenting  two  nodular 
white  masses  which,  on  examination,  proved  to  be  merely  thickened 
tetina;  yet  the  diagnosis  was  glioma.  There  was  no  history-  of 
Injury. 

5.  White  sarcoma  of  the  choroid  is  not  found  usually  at  the 
early  age  when  glioma  occurs,  yet  I  have  one  such  case  recorded  ia 
a  child  eight  years  of  age. 

Treatment. — Medication  is  useless,  and  the  only  safety  lies  in 
earliest  possible  removal  of  the  globe,  with  as  much  of  the 

>"  Utitcnuchan^n  Ubtir  iutraoculUreTuiuoren.  Netzhaal  Glionie,"  Dr. 
J.  R.  Da  (turiia  HinttK  ISeC. 

•  "  Pseudo -glioma  fr<nu  Traumatism. "  Traus.  Ain.  Oph.  Soc.,  1887,  p.  485, 
[£.  J>.  Kuyeti;  also.  Traus.  Am.  Oph.  Soc..  1869. 
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Optic  nerve  as  can  be  excised.  There  is  encouragement  that  life 
can  be  saved  if  the  disease  be  extirpated  at  an  early  dale— tlw 
operation  would  Ixi  proper  at  a  later  period  to  relieve  pain,  but  at 
the  sta^  of  fungTis  growtli  tlio  undertaking  may  be  too  fomiiila> 
ble.  Tlie  surg-eon  will  act  according  to  his  discretion,  in  view  of 
all  the  circumstances.  Should  the  painful  condition  pi*esent  itself 
of  glioma  in  each  eye,  I  should  not  hesitate  to  enucleate  both, if, 
by  80  doing:,  a  fair  prospect  of  life  could  be  secured.  Carmalt* 
reports  removal  of  both  eyes  of  a  child  two  and  a  half  years  old, 
for  a  gUo-sai-coma  in  each,  and  that  after  three  years  the  child  was 
living  and  healthy. 

To  remove  an  eye  wliich  is  the  seat  of  some  disease  that  resem- 
bles, but  is  not  glioma,  is  a  needless  mutilation;  but  it  may  be 
justly  ai'gued  tliat  it  is  better  to  err  on  this  side  than  to  fail  to 
remove  an  eye  which  is  truly  attacked  by  this  formidable  malady. 
Moreover,  the  cases  of  pseudo-glioma  may  demand  extirpation  be- 
cause of  danger  of  sympathetic  trouble  to  the  Fellow-eye* 

Theix>  is  one  case  on  record  of  pi*eser\'ation  of  life  when  tlie  dis- 
ease It-appeared  in  the  orbit  anil  was  again  n?move(l.  All  itscoiu 
tents  must  be  taken  away,  and  the  walls  of  the  orbit  treated  with 
chloride  of  zinc.    But  the  probability  is  against  recoverj'. 


QTTAPTKR   XTIIL 

THE  OPTIC  NERVE. 

Anatomy  and  Physiology.— \\'ith\n  recent  years  our  knowledge 
I  of  this  topic  Im.s  ^jained  so  much  in  precision  ar»l  richness  that  it 
will  be  proper  to  give  an  account  of  it  which  s)iall  clearly  yet  suc- 
cinctly, set  forth  the  recognized  facts.  Their  hearing  upon  patho- 
logy and  upon  clinical  exi>ericnco  justifies  or  perhaps  compels  such 
a  rehearsal. 

The  optic  nerve  may  be  considere<l  in  three  separate  regions:  its 
L  cranial,  its  orbital,  and  its  intra-ocular  portions. 
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Tio.aas.— Bam  oftbeBnin  tosbow  (Ik-  Emi'rgvnce  of  Uw>  Optic Neirai.  The  oonhnOlUHBt- 
ipMces  have  been  romoTed  to  show  the  pofllerior  portion  of  the  optic  tbalamua.  llw  pedmide* 
have  bea  rtlTblnl  beblDd  the  L-orpara  quodrigemlna.  Vffm,  Corpus  geniculMum  rawlUls;  Cgi. 
9ttT\nm  KdilcuUtiiin  latvraK*;  P.  jiulvlnnr  <if  the  itiaUmun:  Ch,  cbUuunA  nerroram  optk»mm; 
C^,  cni-pttrn  qiiJiilrii;i.-iiiiiia-.  An.  ai)iie<ltictui>  t^yltii;  rvr*.  |m'iIuuciiIiis  ocr«bn;  C^  onrfMirk  can. 
(Uouitia  (moiunilllarfi;  Ti,  liiln-r  ■  fn<-r<-uiii;  J,  infiindniultim;  /,  tractus  olfnctorliu  MporaUi^ 
i&to  lu  middle  Aitd  laUT&l  r<H)ii>:  fijut.  HulMriaiilijt  pt-rforals  luitervir. 

Within  the  skull  the  nei'\>'s  are  shoi-t  and  flattened,  and  they 
diverge  from  the  optic  chiasm  to  reach  the  canalis  opticus  on  either 
side  of  the  median  lin«  iiiidiM*  tin?  tip  of  the  lesser  wing  of  the 
sphimoid  hone.  The  cliiiism  is  a  thiltent'd  mass  elongated  trans- 
versely and  resting  on  the  olivai*j'  process  or  body  of  the  sphenoid. 
The  anatomy  of  the  parts  in  this  region  is  familiar;  and  it  is  only 

needful  to  refer  to  the  order  of  the  oi-gaus  arranged  on  the  median 
41 
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lino  beg-inning:  with  the  anterior  ixjrforatcU  space  and  ULTnhi&  te^ 
mitialis  cinoi-ea;  IwhimI,  is  the  optic  commissure  or  cliiiism, from 
whose  posterior  angles  diverge  the  tractus  optici,  to  wind  around 
the  crura  cerebri  (peduncles).  Abutting  upon  the  posterior  border 
of  the  chiasm  is  the  tuber  cinereuni,  which  narrows  to  the  tube-like 
jiifuudibulum  mid  terminates  in  the  posterior  lobe  of  the  pituitary 
body;  and  this  is  lodged  iu  the  sella  turcica.  Behind  the  tuber Ue 
the  corpora  mammillaria  (albicantia,  Candida);   on  either  side  d 


Ct«i«'t- 


Pio.sao. 

and  close  to  the  median  line  and  behind  them  is  the  posterior  [4 
forated  space. 

In  Fig.  aSG   in  which  the  parts  are  schematically  portrayc 
the   tractus    opticus    is    seen    passing:    around  the  crus    cereli 
(German. /«.'*,'()  to  the  corpus  gcniciilatum  lateral?  or  oxtrinnT 
in  close  relation  with  the  corpus  geniiulatum  mediale  or  intenuu 
and  reaches  the  posterior  extremity  of  the  thalamus  opticus  vrhio 
is  calk-d  the  pulvinar.    Deeper  connections  are  omitted.    In  Fi^ 
337   which   is    also  schematic,   tlie  same   i-elations   are  display^ 
upon  a  nearly  horizontal  section.     By  this  figure  the   follovrii 
facts  an*  exhihilred:    Each  optic  nerve  contains  flbi*es  coming  fr 
the  tractus  of  its  own  side  (direct  fibres,  fasciculus  non-cruciatu 
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and  also  fibres  coming:  from  the  opposite  tractus  (crossing  fibres, 
fasciculus  cruciatus).  There  is  also  seen  a  loop  passing  across 
between  the  tractus  which  is  the  posterior  commissural  band  of 
Gudden:  sometimes  called  inferior  or  arcuate  commissure.  Be- 
neath this,  but  not  exhibited,  lies  still  another  and  much  smaller 
commissui-al  band,  which  is  Meyiiert's.  See  article  on  Chiasm,  by 
Stefan  Bemheiiner  {Archives  f.  Ophfhal,  Vol.  XX,,  No.  2,  p.  163, 
with  illustrations,  1892),  which  fully  confirms  the  above  statements. 
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Chiasma 

Pio.  487.-1,  CorpoT*  mamilliina  tylnp  npi-m  the  poWerior  pOTforat«d  spaoe:  8,  Corpus  ffoiU- 
«uUtuiD  iMlerDUin  or  lACeniU-:  M.corjiiu  itfiiicii latum  luumuu  or  mctUale;  i,oorpora  quodrlgo- 
millft  to  which  prunwl  thu  braobiji  niiili.<a  aod  pontk'A. 

bindesnn  -  Bnwliluiu  SchWte  =  FIHoI  or  LcmnlAciu. 

Zur  BrOcki?  =  T.i  ihc  pnna.  H«ubP  =  TeKn»«ntum. 

Piia8=  i^c  IliDith'tifnkftI  =  I'edunrulDS. 

ZumTlwl   =^  Td  Uie  HialaintiH.  »cmt. /^u.=  Stratum  rjoDUlora. 

The  fibres  of  the  chiasm  intricately  interlace,  and  the  crossing* 
set  are  upon  the  ventral  and  inner  (medial)  region;  the  direct 
llbrcs  are  upon  the  dorsal  and  lateral  surfaces.  The  crossing  fibres 
are  the  more  numerous  as  three  to  two.  The  question  of  the 
arrangement  of  the  fibres  in  the  chiasm,  as  between  partial  and 
total  decussation,  has  hcon  hotly  contested.  The  pnwf  that  it  is 
partial  is  now  conclusive.  In  tliihes  the  opposite  arrangement  ob- 
tains. The  result  is  that  the  tractus  opticus  of  the  Hglit  side  sup- 
plies the  ri^bt  half  of  each  i^etiua ;   tht*  tractus  of  the  left  side  the 
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left  Ijalf  of  each  retina,  because  each  optic  nerv«?  is  made  up  ot 
fibres  frotn  both  tractus.  The  separatioii  between  the  temporal 
and  nasal  halves  of  the  retinae  is  by  a  line  nearly  vertical,  as  sbova 
by  cases  of  homonymous  hemianopsia,  yet  not  always  passing  «• 
actly  upon  the  vertical  meridian — a  circumstance  to  be  dwelt  uiwii 
hereafter.  The  division  is,  however,  sufficiently  veritcal  and  mesial 
in  each  eye  to  enable  us  to  locate  the  position  of  a  lesion^  either  m 
front  of  or  behind  the  chiasm. 

It  is  found  that  still  other  fibres  enter  into  the  chiasm,  viz., 
some  from  the  tuber  cinei-eum,  and  some  from  the  substantia  per- 
forata anterior  and  from  the  lamina  ciuerea  tcrmlualis  which  Ue& 
just  behind  it  in  the  rccessus  opticus.  The  fibres  last  mentioned 
come  down  to  the  chiasm  in  part  from  the  gray  matter  of  the  wall 
of  the  third  ventricle.  The  vicinity  of  the  optic  commissure  to  this 
cavity  makes  its  morbid  conditions  of  great  importance  to  sight; 
for  example,  in  hydrocephalus  internus,  etc.  Among  fibres  derived 
from  the  tuber  cinereum  are  large  ganglion  cells  (Wagner),  which 
are  called  by  Meynert  the  basal  ganglion.  The  llbres  composing 
the  commissure  of  Meynert  soon  quit  the  tractus,  penetrate  in  curved 
lines  the  crura  cerebri,  and  appear  to  terminate  in  the  corpus  sub- 
thalamicum  or  ganglion  ot  Luys  which  lies  above  and  outside  of 
the  corpora  mamujiUaria,  These  commissural  fibifs  of  Meynori 
and  of  Qudden  serve  to  connect  corresponding  parts  on  opposite 
sides  of  the  brain  and  have  no  direct  visual  function. 

Let  us  next  trace  the  tractus  to  their  sources.    As  they  course 
around   the  peduncles  they  divide  into  two   roots,  an   outer  or 
lateral,  an  inner  or  medial.     Tlie  outer  root  in  part  enters  the  eoi 
pus  geuiculatum  laterale  (Fig.  1*37),  and  a   portion  goes  beuea' 
it  to   the  thalamus   opticus  at   the  pulvinar;   still    other   Jlbre 
crossing  over  the  outer  surface  of  the  corpus  gcniculatura  lateral 
reach  the  more  forward  part  of  the  thalamus,  and  constitute 
part  of  its  radiating  supertlcial  striation  (tectum  thalami),  stratum 
zonulare  in  Fig.  237.     Another  set  of  the  fibres  of  this  group  go  to 
the  anterior  corpora  quadrigemina  b^'  the  brachium  anticum.    See 
Fig.  '^37  and  Pig.  70,  p.  150.      This  root  of  the  tractus  therefoi 
goes  to  the  corpus  geuiculatum  laterale,  to  the  thalamus  optit-u 
and  to  the  anterior  cori>us  quadrigeminum  (natis).    Fi*ora  Ih 
gan^'lia  go  forth  the  radiating  visual  libres  of  Gratiolet,  which  i 
the  posterior  third  of  the  internal  capsule  Unally  attain  the  gra; 
matter  of  the  occipital  lobe,  indicated  in  Fig.  236,  p.  643,  as  Sta 
kranz  zu  den  optic.  Centr,    In  their  course  they  pass  outsido  th 
posterior  horn  of  the  lateral  ventricle.    It  follows  from  this  a 
rangomont  that  the  same  kind  of  hemianopsia  will  ensue  from  lesioi 
of  tliH  posterior  part  of  the  internal  capsule  and  the  designa 
occipital  region^  as  will  be  caused  by  lesion  of  the  corrcsx>^u^i 
tractus. 
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The  inner  or  medial  root  of  the  tractus  goes  to  the  corpus  geni- 
culatuin  mediate,  Fig-.  337,  and  by  the  brachium  posticum  reaches 
the  posterior  corpus  quadrij?cminura  (testis) ;  a  few  fibres  also  go 
there  directly  and  another  small  portion  go  to  the  anterior  corpus 
quadrig'eminum.  Yet  another  bundle  of  fibres  leaves  the  inner 
root  of  tlie  tractus  before  reaching  the  corpora  geniculata  to  pass 
through  the  outer  part  of  the  pedunculus  (cms)  cerebri  and  part 
of  it  goes  direct  to  the  cortex  of  the  occipital  lobe.  See  left  side 
I  of  Fig.  237.  In  this  same  bundle  it  is  thought  that  fibres  exist 
which  gain  the  cortex  without  traversing  the  primary  ganglia; 
but  it  is  doubtful.  If  they  do  exist,  they  lend  no  support  to  the 
theory  of  crossed  amblyopia,  which  Charcot  advocated  and  which 
Oowers  also  is  inclined  to  sustain.  Stilling  and  Edinger  emphati- 
cally assert  that  yet  another  bundle  of  tliis  group  makes  its  way 
through  the  crus  to  the  pons  Varolii,  goes  down  alongside  one  of 
the  roots  of  the  trigeminus  to  the  posterior  (sensitive)  columns  of 
the  cord.  He  calls  this  the  radix  deacendcns.  By  this  bundle 
I  are  we  enabled  to  comprehend  the  implication  of  vision  which  occurs 
in  locomotor  ataxy.  These  fibres  are  indicated  in  Fig.  236  and  in 
addition  other  fibres  reach  the  nuclei  of  the  third  nerve  to  establish 
the  recognized  pupillary  reactions.  Out  of  the  same  internal  root 
of  the  tractus  are  developed  fibres  which  terminate  in  the  corpus 
dentatum  of  the  cerebellum.  The  inner  root  of  the  tractus  is  thus 
perceived  to  be  the  principal  medium  of  relation  with  the  corpus 
geniculatum  internum  and  with  remote  parts;  while  the  outer 
root  is  destined  chielly  to  the  thalamus,  the  anterior  corpus  quad- 
rigcminum  and  the  corpus  gcniculatum  externum.  These  laat- 
named  three  bodies  are  theimportantendings  of  the  optic  nerve  and 
are  known  as  the  "  primary  visual  centres."  In  the  mass  of  gan- 
glion cells  and  fibres  (neuro-spongium)  of  which  they  consist,  the 
optic  impressions  are  transformed  in  some  unknouTi  way  and 
conveyed  by  a  new  set  of  fibres,  "the  visual  radiations,"  in  the 
posterior  part  of  the  corpus  callosum,  to  the  cortex  of  the  occipital 
lobe. 

The  internal  or  medial  geniculate  bodies  and  the  posterior  cor- 
pus quadrigcminum  (testes)  t.ike  no  part  in  vision.  They  are  be- 
lieved to  be  concerned  in  hearing.  See  M.  Foster,  "  Text-book  of 
Physiology."  Part  III.,  p.  1089,  London,  1890. 

If  both  optic  noiTcs  are  destroyed,  atrophy  ensues  in  a  largo 
part  of  both  tractus,  the  corpora  geniculata  lateralia,  the  anterior 
corpora  quadrigeniiiia,  and  in  the  posterior  part  of  the  optic 
thalami;  but  a  part  of  the  tractus  is  preserved,  viz.,  the  commis- 
sures of  Gudden  and  Mcynert,  which  is  ground  for  believing  that 
they  have  no  direct  function  in  vision.  The  corpora  geniculata 
interna  and  the  posterior  corpora  quadrigemina  are  likewise  not 
visibl.v  injureih 
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Striking  testimony  confirminK  the  experiments  of  Gudden  U  afforded  b; 
caaes  of  congenita]  anoplithalmus.  See  lla&b  ("  Beitrtf^^  zur  OpbtliiUiu<it> 
gifichos  Fontpalie,  Krie^lrkMi  Honier."  1881,  p.  18I),  whoexaiuioed  thebmioot 
an  idiot  ^irl,  37  years  old.  in  whom  thin  condition  existed.  The  body  wm  null 
and  the  head  in  relative  pro[>ortion.  The  eyeballs  were  simply  nidimealuT, 
their  mnsclee  well  develoiwd;  the  optic  nerves  and  the  chiasm  were  wanting; 
the  traetua  Biniply  small  cords  and  coui[>o»h1  of  the  eommljtxural  flbm  ol 

(Tudden  and  MeynertMpror- 
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ed  by  their  dcetiimtion.  Tbe 
nurpus  geDieulatameiteraam 
(laterale)  was  entirely  abeeot: 
the  pulvfuar  much  reduced 
in  size.  The  anterior  corpus 
fpiiulni»eiuinuR)  not  iiiuchn;- 
iliiced  visibly  in  bulk,  but 
untler  tbe  microscope  it 
showed  uianife«jt  impairment 
Theinternid  eori>us  gcnicuU- 
tmn  oud  the  posterior  cor- 
pora quadritiremiiia  eotirdy 
normal  in  fiizo  and  structare. 
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A  few   ivords  on  the 
functions  of  the  anterior 
corpora  quadrig^eiiiin^ 
(bigcniina).     They  are  in 
connection   (1)    with   thi 
tractus    opticus  direct! 
by  tbe  brachia  anterioraj' 
(2)  with  the  con^ora  gen- 
iculata  lateralia  and 
indirectly  with  the  tra^ 
tus  opticus;  (3)  with  thi 
cortex    of    the    occipit 
lobo   by  tho  brachia  an 
tcriora  and  by  tbe  radia 
tion  of  the  internal  ca 
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HwlJita,  aljoded  wht^i^  It  in  innorrat'Ml  hy  thi>  li'tt,  cXk-ax  whore 

tiinervttted  by  tin?  nj;ln  lH-tiilni.>ht-n.-:  Sa,  tiervus  opticus;  ^, 

Cfc,  dUuuia;  7V.i.  tnntiw  .>i.linw;   (\W.   Mi-j-D(?rl'f   cntn-  SUle  ((jratiOlCt)  :  (4)  WJt 

fiaiiaurv;  CQ.  Ouilclfii's  (.viuuiiwun?;  f,  l«lcriu  Lnu.-t.  rout;  .               .        ,            '  \    i 

m,  ruKllJUi  lra<;t  rtxrt;  Tha.  UuJamuii  optioiw:  V^.  oorpos  Clie    SpinnI     COru  bv     thi 

reeiculatiun  laieral.';  Qa,  naU-«:    fi^n.  brochla  kntcrlora:  .  ,  ,,         „,,    .       ,  ,.*        . 

JM,d]n»et  corUciU  irncl  roc)t:  jSi.MifrlualtnMluIliuT'lKver  lUUldlc     flllft     (radlX    dC 

Of  ocdpltftl  lifhe:  Co,  corUuc  (oblvQ/  of  ifae  cuti«iiM);  Zm,  ,          .          ...  .^.       ., 

madiui  tract  (BcDivifc).  ^   scenuens);    (5)    With    th4 

nuclei  of  all  the  ocular  muscles,  and  their  relatious  to  the  pupils  bj 
the  so-called  buudlj  of  McynerL  is  uspcciully  important. 

The  connections  of  the  posterior  corpora  quadrig-emina  are 
much  more  obscurely  known:  (1)  with  the  inner  root  of  the  tractusJ 
by  the  corpus geuiculatum  mediate  (perhaps  also  directly);  (*>)  with! 
the  cortex  of  the  cerebrum  and  in  both  cases  by  way  of  the  brachia 
post-eriora;  (3)  witli  parts  helong-ing  to  the  spinal  cord  (especialtyj 
the  region  of  the  acuslicus)  by  the  lateral  flllet.     That  they  havfl 
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imporlant  relations  to  the  auditory  centres,  and  that  the  commis- 
sure of  Guddcn  subserves  this  function,  is  becoming  a  prevalent 
opinion. 

Fig.  238  condenses  many  of  the  above  statements  in  pictorial 
form,  and  its  study  will  explain  variations  in  visual  disturbances 
according  to  the  dillercnt  localities  involved.  For  instance,  disease 
at  iVo  impairs  only  the  left  eye  and  all  of  its  field;  at  Ch  alTects 
the  inner  half  of  each  retina  and  causes  bitemporal  hemianopsia; 
at  Tro  causes  rij^ht  homonymous  hemianopsia,  and  the  same  elTect 
ensues  from  lesions  more  caudad  as  far  as  the  cortex. 

After  leaving  tlie  primary  gangrlia  the  visual  fibres  pass  caudad^ 
as  has  been  said,  umier  the  name  of  the  optic  radiation.  Tlie  gen- 
eral opinion  has  been  that  the  whole  region  of  the  occipital  lobo 
and  especially  the  cuncus  is  to  be  regarded  as  the  visual  centre. 
Investigations  by  HenscUeu,'  whose  elaborate  and  rigid  analysis  of 
a  large  number  of  cases  in  great  detail  cannot  fail  to  carry  convic- 
tion to  the  mind  of  the  reader,  establish  a  more  exact  and  limited 
region  as  the  vital  seat  of  vision.  He  shows  that  at  a  distance  of 
six  or  seven  centimetres  from  the  occipital  apex  the  fibres  are 
gathered  into  a  compact  bundle  which  is  about  four  mm.  in  diam- 
eter. It  lies  at  the  level  of  tho  second  temporal  convolution.  In  it 
the  upper  Ubres  correspond  to  the  upper  part  of  the  retina  and 
the  lower  fibres  to  the  lower  part  of  the  retina.  The  fibres  to  the 
macula  are  probably  more  medial.  The  crossing  and  non-crossing 
fibres  lie  in  immediate  proxiniity  to  each  other  and  are  inter- 
mingled. 

An  extremely  important  and  interesting  discovery  from 
Henschen's  analysis  is  that  tho  really  essential  part  of  the 
visual  area  is  the  calcarine  lissure  marked  in  his  plates  oc.  Un- 
less this  Is  touched  hemianopsia  does  not  occur;  when  it  is  im- 
plicated, hemianopsia  is  complete.  This  is  a  new  fact,  and  for 
proof  one  must  study  the  cases  and  diagrams  which  Hcnschen  pre- 
sents. The  subjoined  figures  represent  the  most  conclusive  cases 
yet  on  record.  In  Fig.  :;;i9,  case  A  (Heuschen,  Th.  IL,  p.  :i^4»  Eai*te 
G.),  by  R<»inbardt,  shows  the  lesion  described,  and  there  was  no 
other  to  account  for  the  hemianopsia,  although  in  the  second  and 
third  occipital  convolutions  were  areas  of  softening,  but  which 
could  not,  as  will  later  be  shown,  cause  this  result.  Case  B  (1.  c, 
II.,  pp.  38G-3*)4)  was  a  hard  drinker,  who  had  no  other  nervous 
symptoms  than  hemianopsia,  and  at  the  autopsy  nothing  was  found 
except  what  is  shown  in  B  and  B';  the  latter  being  a  section  of  the 
occipital  lobe  about  five  cm.  from  the  apex.  Some  500  microscopic 
preparations  of  the  brain  were  examined.    The  visual  fields  were 


'  Klinisehe  und    A natriiuische    Beitrflj^ 
TIpKala,  1802,  Erater  und  Zwelter  Theilen. 
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iineqiially  dividwi,  the  line  of  demarcation  nmninp  irregularly  ami 
encroaching  much  on  the  blind  lialves.  In  case  C,  b^'  Dr.  Hun,  ol 
Albany,  N.  T.,  which  is  well  known,  the  loss  of  sight  was  at  tbe 
upper  quadrant  only  of  each  eye,  on  the  left  side,  and  the  Itsion 
being  at  the  lower  part  of  tlie  cuncus,  the  inference  was  that  tbc 
upper  part  of  the  cuneus  answers  to  the  lower  quadrant  of  Uie 
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retina.    But  the  explanation  must  bo  that  the  upper  Up  oi  the  < 
carine  fissure  auswei-s  to  the  upper  side  of  the  retina  and  the  lower" 
hp  to  the  lower  side  of  the  retina.     It  must  bo  added  in  further 
proof  of  the  above  conclusions  that  Uenschen  depicts  and  quotes 
many  cases  where  the  occipital  lobes  on  the  ventral,  the  postcrioiy 
and  the  external  suvfaces  were  affected,  and  some  in  which  spotj 
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f  the  cuneus  displayed  lesions  not  touching:  the  calcarine  Assure, 
iiid  in  none  of  them  did  hemianopsia  appear.  This  point  will  be 
.gain  referred  to. 

It  is,  however,  admitted  that  wc  find  in  the  outer  surface  of  the 
icipital  lobes,  in  regions  not  yet  precisely  defined,  but  lying  near 
e  angular  and  supra- marginal  gyri,  areas  connected  with  visual 
ts  in  the  sense  of  visual  memories,  and  lesions  in  them  give  rise  to 
Uie  singular  symptom  pointed  out  by  Munk  and  called  by  him 
psychic  blindness,  now  spoken  of  as  a  form  of  apraxia.  It  has  been 
Bhown  by  many  examinations,  of  which  Henschen  quotes  several 
^see  Taf.  VtlT.),  and  one  of  the  most  carefully  studied  of  which  is  by 
Professor  Donaldson,'  of  Clark  University,  Mass.,  that  in  cases  of 
earl3'  or  long-continued  blindness  the  occipital  lobes  undergo 
atrophy.  Professor  Donaldson  sa3's  the  atrophic  area  includes 
the  cuneus  and  angular  gyrus,  but  does  not  pass  over  to  the  ven- 
tral surface.  The  thinning  which  the  cortex  sufTers  is  not  the  same 
[jthroughout  the  visual  area,  but  is  small  in  the  cuneus  and  occipital 
Biole,  large  in  the  areas  immediately  surrounding  it  and  finally  small 
^gain  in  the  most  outlying  portions.  Professor  Donaldson  thinks 
the  reason  for  these  differences  lies  in  the  fact  that  the  parts 
most  essential  to  vision  are  earlier  and  more  highly  developed 
and  more  resistant  to  disturbing  intluonces. 

We  may  now  turn  back  to  a  more  detailed  study  of  the  optic 
Derve. 

As  to  the  orfoi7«/ part  of  the  nerve:  each  optic  ner\'e  reaches 
the  orbit  by  the  foramen  opticum,  or  canalis  opticus,  and  adberea 
very  closely  to  the  wall  of  the  canal  by  its  external  sheath.  The 
canal  is  five  to  six  millimetres  long.  Important  vessels  here  enter 
the  nerve — one  is  called  the  arleria  centralis  posterior.  (It  may  be 
*Fc!i  to  call  attention  to  the  close  proximity  of  the  canalis  opticus 
K,nd  of  the  caveraous  sinus  which  receives  the  ophthalmic  vein,  and 
pf  the  carotid  artery,  which  sends  off  the  ophthalmic  branch  to  ac- 
company the  nerve  in  its  i>assage  through  the  foramen.  The  oph- 
bhalmic  vein  passes  through  the  sphenoidal  fissure.)  From  the 
Dhiasm  to  the  foramen,  the  nerve  is  usually  about  10  mm.  long, 
while  its  orbital  portion  is  28  to  29  mm.  long.  It  is  rtmnd,  and  about 
i  mm.  in  diameter.  It  touches  the  globe  aWut  4  m.  to  the  nasal 
^de  of  the  optic  axis  and  a  little  below  it.  It  passes  in  the  midst 
Df  the  ocular  muscles,  and  is  surrounded  by  fat  and  connective 
tissue.  It  is  somewhat  sinuous  in  its  course,  and  long  enough  to 
permit  free  movement  of  the  globe.  As  it  proceeds  fonvard  it  is 
Blightly  twist-ed,  so  that  the  lower  surface  turns  to  the  temporal 
Bide.     Within  the  sknll  the  ne^^'e  has  only  a  pial  sheath;  in  the 


'  "The  Extent  of  the  Visual  Cortex  in  Man,  ae  deduced  from  the  etudy 
of  the  Braiu  of  Luura  Bridgmau,"  Aui.  Journal  of  Paychol.,  Au(?u8t,  1803, 
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canalis  opticus  we  find  an  external  or  dural  sheath,  which  also 
senses  as  pciiosteum,  and  within  it  is  the  internal  shcatb,  more 
delicate  and  closely  attached  to  the  trunk  and  also  called  ihe  |iial 
sheath.  Between  the  sheaths  is  a  space  occupied  by  delicate  irabe- 
culffi  of  connective  tissue  and  by  lymph.  This  is  continuous  vith 
the  arachnoid  cavity  of  the  brain,  and  may  be  injected  from  it,  and 
the  cavities  are  lined  by  endotheliiini.  Still  another  lymph  space, 
normally  microscopic,  lies  beneath  the  pial  sheath,  but  pathologi- 
cally it  is  sometimes  conspicuous.  At  a  point  varying  from  ftftecn 
to  twenty  millimetres  distant  from  the  globe^  the  nerve  is  pierced 
by  the  arteria  and  vena  centi-aUs  retina,  which  enter  it  obliquely 
and  pass  into  the  eye. 

As  the  nerve  gains  the  eye,  its  external  sheath  raingrles  with  the 
outer  part  of  the  sclera,  the  internal  sheath  passes  inward  a  greater 
distance,  and  niiug'les  with  tin*  inner  layei*s  of  the  sclera.     It  also 
sends  into  the  nerve  septa  of  connective  tissue,  by  which  it  is  suh- 
di\ided  into  numerous  fasciculi,  about  800  (Schwalbe).  but  exhibit* 
a  more  compact  mass  when  seen  in  cross-section  than  do  most 
nerve-s.    On  passing  within  the  globe,  not  only  a»*o  the  euvelopiuff 
sheaths  left  behind,  but  the  septa  which  isolate  the  fasciculi  al»o 
turn  aside  and  become  attached  to  the  adjacent  sclera.    The  nerve 
fibres  now  lose  their  neuroglia,  and  are  reduced   to   naked  axis- 
cylinders.     Thus  libei*ated  from   all  its  accompanying  connective 
tissue,  the  nerve  becomes  transparent  and  of  less  diameter,  viz.,  ^ 
one  and  a  half  millimcti'es,  and  terminates  as  the  optic  papilla.  | 
Tliere  is  r.  mesb-work  of  fibrous  tissue  interwoven  among  the  nerve- 
fibres  at  the  level  of  the  sclerotic  opening,  which   is  called  tha 
lamina  cribrosa.    It  is  made  up  of  the  connective-tissue  sheaths 
septa  above  mentioned.    This  structure  is  the  limit  beyond  whii 
inspection  by  the  ophthalmoscope  is  impossible,  and  it  is  more 
less  visible  according  to  circumstances.    The  inter-vaginal  space 
passes  into  the  sclera  for  a  slight  distance,  viz.,  as  far  as  the  lamina 
cribrosa.    The  optic-nerve  fibres  before  they  gain  the  retina  must 
not  only  pierce  the  sclera,  but  the  choroid  likewise;   this  they  do 
through  a  circular  opening.     The  edge  of  the  opening  is  sometiraea 
in  close  contact  with  the  nerve,  and  sometimes  a  small  space  is  lef' 
through  which  the  sclera  can  be  seen  from  within  as  a  ring. 

Some  facts  as  to  the  appearance  of  the  optic  disc,  and  the  dis-' 
tributiun   of  its  vessels,  have  been  stated  on  page  47  et  seq.    A 
circlet  of  vessels  (ctrctt/«^  ifa//eri)suiTounds  the  nerve-head,  which 
bring  it  Into  communication  with  both  the  choroid,  the  sclera,  and^ 
the  optic  sheath,  as  well  as  with  the  retina.    A  much  greater  vas-| 
cularity  is  furnished  at  this  spot  than  at  any  other  outside  point 
of  the  globe.     Stilling  states  that  by  the  lymph-vessels  of  thaj 
papilla  some  of  the  fiuid  of  the  vitreous  humor  escapes. 
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temprtrftl  side  with  dots,  aiid  the  latter  9pace  deooten  the  reg-ion  tttm  *hiai 
«»priiig  the  cnwuing  fibres  to  the  nincula.  It  la  seen  that  the  laUer  r«vja 
tbruBta  itaeir  between  the  twu  bundles  of  the  direct  niaeulur  6lirv«  Ukv  t 
vedge.  The  whole  luntiular  area  is  represented  by  a  sector  ot  Uie  pn-yiSk. 
embracing  about  90^  on  its  in fero- temporal  side;  a  fact  eBtablt&bad  by  na- 
mcroueaiid  conclusive  examinations.  This  [luportant  point  mnat  alwajabi 
bonie  In  mind,  and  the  area  is  often  marked  by  a  pliy biological  exavaiioa 
It  is  also  seen  thnt  the  crossing  fibres,  which  are  nsti&lly  heaped  intollnf)^ 
Tation  ou  the  nasal  side,  cover  the  conspicuous  juirt  of  the  liiiv:.  Thtt  lad 
explains  certain  ap(>earances  wliioh  occur  in  old  ca»es  of  heraiiaiiop«ia. 

As  we  leave  the  eyeball,  a  section  of  the  nerve  just  behind  theentnuMfi 
the  blood-vessela  shows  a  change  in  the  relations  of  the  two  btiudles  of  dlrcil 
fibres:  they  t}eoouienarn>wer,  more  ribbon-shaped,  and  their  temporal  bofdm 
approach  each  other,  and  this  change  eontinues  until  oti  a  HectioD  near  te 
apex  of  the  orbit  we  find  an  arraneement  repreeccted  in  Fig.  S.  Ko 
the  direct  flbros  form  a  crescent  on  the  ventro-lateral  side  of  the  nerre,  . 
the  crossing  Hbres  fit  into  the  figure  in  a  gibbous  area.  The  macular  bun 
marked  by  dots  Is  now  ovoid  and  nearly  central.  At  the  optic  canal.  Fif.4 
the  nerve  is  flattened  and  the  general  relations  of  it«  coDstitiieAt  bundles! 
not  otherwise  greatly  changed.  Just  in  front  of  the  chiasm.  IFMg.  S,  mh 
allglit  mo<]t(icatioiisnr«  seen  intherihape  and  position  of  the  bandies,  i 
feature  is  more  noteworthy,  indicatMl  by  a  few  lines  at  the  bottom  i 
diagram  rumiing nearly  horlzoatally  across  the  bundle  of  direct  fibres, 
are  meant  to  mark  the  fact  wliieh  Heiisuhen  is  the  first  to  ctexLrly  state,  1 
some  strands  of  crossing  fibres  run  across  among  the  strands  of  direct  flb 
and  loop  back  again  to  their  own  side  of  the  nerve.  This  interlacement  \ 
seen  by  Michel  and  is  thought  hy  Henschen  to  explain  in  part  hie 
of  the  complpte  d**ciistiation  of  the  tractus  In  the  chiasm. 

Fig.  6  displays  a  section  ofthe  front  of  thechiaem.  In  ite  middle  are  tb» 
macular  fibres  for  each  eye,  arraii£:ed  in  form  of  a  baton,  the  direct  fibmit 
eacli  end,  the  crussiiig  attlie  middle.  Wliilethe  direct  fibres  to  the  peripfe- 
cry  of  the  retina  are  at  each  lateral  ed^  of  the  cliiastu,  Ueiii^ctien  imlintw 
that  at  the  extreme  edges  a  few  crossing  fibres  intcnulngle  with  the  uuit- 
crossing  fibres. 

Other  diagrams  are  given  to  show  the  tractus  at  more  caudal  lereh,  sod 
they  represent  the  crossing  fibres  as  retiring  to  the  ventral  and  mesiaJ  sidf 
while  the  direct  fibres  appear  ufKiu  the  dorsal  and  lateral  parte.  Tboeooi- 
missures  of  Gudden  and  Meynert  form  a  oonstderable  part  of  the  troetoasw- 
tlon.  Onddr-n's  commtJtstiri;  unit<-s  tlie  two  corjtora  gcniculata  Interna  And 
the  posterior  corpora  quadrigeniina,  and  it  alno  semis  a  direct  strand  into  the 
optic  radiation  of  each  occipital  lobt?-  The  poeteri<tr  corpora  quadrigemios 
are  closely  unit^  by  crossing  fibres  with  one  another,  and  a  bundle  »1« 
paeeee  into  the  lemniscus  (fillet);  Gudden's  commiseure  eeeme  by  its  termine- 
tions  to  stand  in  intimate  relations  with  hearing  and  perhaps  evi<o  to  tir  to 
auditory  chiasm.  It  remains  intact  when  both  eyes  are  destroyed,  umI 
further  conftriuation  of  this  view  is  found  in  the  preservation  of  the  idlcmil 
corpora  geniculata  when  the  cortical  auditory  oentrce  in  the  temporal  lobtf 
are  extirpated  (Knies,  L  c). 

We  have  little  knowledge  of  the  function  of  MeynerVa  commisvun; 
loi«t  in  the  crus  and  seems  also  to  pass  Into  the  ganglion  of  Lays,  hmaJk ' 
the  thalamus. 
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te  are  compellod  to  take  account,  not  only  of  the  head  of  th& 
lerve,  as  we  see  it  in  the  eye,  but  of  its  inti-a-orbital  and  intra- 

Fcranial  portions  and  of  its  rehit  inns  with  the  bi-ain  and  the  spinal 
:>rd.  It  has  come  to  be  recognized  that  a  proper  investigation  of 
erebral  disease  includes  examination  of  the  optic  disc,  and  experi- 

lence  has  shown  that  there  may  be  in  the  latter  moderate  or  very 

[marked  or  no  alterations,  and  that  visual  disturbances  ai*e  some- 

liiines  in  a  notable  deg-ree  independent  of  the  existence  of  demon- 

iBtrable  lesions.    That  is  to  say,  with  notable  physical  alteration* 

{there  may  be  great  or  no  disturbances  of  sight,  while  with  a  nerv© 

lt>f  normal  ai)pearance  vision  may  be  good 

lor  otherwise. 

Wc,  therefore,  are  obliged  to  test  all 

I  the  visual  functions  and  also  inspect  the 

f  optic  disc  in  cases  of  cerebral  or  spinal- 
cord  lesion.    As  to  visual  functions,  we 

|have  to  examine  dii*eot  vision,  if  possible 

["by  test  types,  and  aided,  if  need  bo,  by 
litable  glasses:  also  the  visual  field  (a 

Isuial!  perimeter  which  can  be  earned  in 

Ithe  hand   has  just  been  introduced   by 

iSchweigger,  which  may  be  very  useful  in 

[bedside  iiiveslig;itions  either  in  hospital 

I  or  private  practice  (see  Arch,  of  Ophtk., 

I  June  1889,  p.  187),  the  color  sense,  and  look 

[  for  scotoniata.    With  the  ophthalmoscope 
"we  are  to  view  the  optic  disc  both  by  the 

I'direct  and  indirect  methods,  if  possible. 
The  normal  look  of  the  optic   nerve 

[and  retina  as  seen  by  the  ophthalmoscpe 

lis  shown  in  Fig.  1,  PI.  IlL  and  in  Fig. 
1  colored  Plate.  The  great  variety  of  the 
physiological  appearances  of  the  optic  ner\'e  has  been  referred  to 
on  pagi's  46  and  114;  much  more  might  he  said,  but  completeness 
would  prove  both  exhausting  and  unpractical. 

Before  enterinjr  upon  the  cousitleration  of  diseases  of  the  optio  uerve,  it 
seems  ueceubary  to  refer  brielly  to  selected  portious  uf  the  anatomy  and 
phyftioloKy  of  the  brahi,  in  view  of  the  fiict  that  i|ue»tiouB  of  cerebral  lesion 
and  localization  are  ofteu  thrust  upon  us  What  wa5  deemed  neceeeary 
I  In  the  ease  of  the  motor  nerves  and  tbeir  cerebral  orig^ina  and  relfttlons 
aeems  equally  proper  when  we  enter  the  brain  by  way  of  the  optic  nerve. 
The  task  will  he  nindp  iiini-e  easy  by  relyinj^  largely  upon  illustrations. 

In  Fig.  241  we  have  the  cavity  uf  the  akall  and  the  urraaigement  of  the 


Fin.  MO.— Scbweiffger's  Band 
i'ttrimeter. 
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dura  inat*r,  and  also  the  baj*e  of  the  brain  with  the  orteiial  distribatioOL 
tJee  also  the  htutv  with  the  cranial  nerves,  p.  148, 

Fig.  330.  p.  643.  (rives  the  chiastD  and  tractue  and  primary  ganglia.  The 
cerebral  convolutionB  are  shown  in  Fips.  243  and  343. 

The  "  localizinx'  ttre&a  "  are  shown  in  Fig.  S44,  for  which  I  am  IzK)ebt«d  to 
the  kindness  of  Dr.  M.  A.  Starr.  The  great  motor  re|j:ion  occupies  the  mUSk 
portion  of  tlie  heuiifiEpherc  and  muB  over  at  the  upper  ed^  upon  its  medUl 
Burfaoe.  The  regrlonti  connerne^l  with  ^peeoh  and  liearing  are  b«lcnr,  tor 
taste  and  sinell  also  below  and  on  the  mesial  surfaee  and  for  risioo  poi- 
Teriorly.  The  motor  Wtfion  responds  likowine  to  ner\-es  of  Beniiatioa,  ud 
the  two  functions  ar«  more  or  less  intermitit;leil.  Tlie  frontal  region  aeaiii 
eet  apart  fur  the  bif^her  mental  functions.  While  individual  aniaf  eu 
be  mapped  out  with  a  dei^ree  of  accuracy,  they  shade  somewhat  Into  oel^ 
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Vta»ML— I.Spheootd  slntaiM;  9,  lotrraol  ««rotl(1  nrlMy;  S,  Infirior  maxUlkry 
i  liplMMnbeUi:  5.  falx  omM. 
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taring  ports,  and  the  intercoitununicatiun  among  Be|>arated  and  even  di>- 
tmait  regions  is  luuiiitaiued  in  a  must  intimate  manner  by  transoorticalud 
••kvortical  fibres  whose  arran^^tuents  we  know  ver>'  little  about.  Bfr- 
Iwcn  the  frontal  and  parietal  re^^ion  at  the  upper  part  of  the  henmpher«b 
ft1|pa0»  allotted  to  CotiJuKate  deviation  of  the  eyei>.  This  aceordK  with  both 
tHaim^  and  phyt^iologicAl  experienees.  Some  have  fiet  afiart  another  re^Hoa 
«kMm  (be  angular  gynifi  for  the  wtmc  fiinetion,  and  when  stiunilated  Ibil 
<Ma  vflS  cause  (*nch  nioveiucntt*.  Hut  this  effect  ixi^iniply  in  acctird  with 
irih*  tert  euuiicinteil  by  Knieti  that  iiiotor  itiipnUes  to  the  eyes  necewAnt^ 
•■iMMto  fruui  the  region  to  which  visual  iinpret^ions  are  conveyed,  and 
^^  teprewions  are  always  bitiocular.  The  visnol  region  bocoineA  thervbf 
%  ^aAl*  for  oculo-motor  tui|>ulses  and  so-called  visual  meinoriea.  ft&il 
^MM»  tajmll  limit  of  this  locality  gives  rise  to  so-called  pftycfale  bltnJ- 
^tm^  T%^  wmttUv  of  the  eyes  in  not  imiknired  by  a  one-eided  lesion  ma; 
bx  the  couXXftHonB  G^vCTsn  «A  Wwi  cwiwXft  Ueutitft^here.    It 
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Ir,  liowever,  to  lie  mlraittetl  that  psyehic  bliiuiuesft  is  a  symptom  which  be- 
lougfi  peculiarly  to  losions  or  tho  loft  angular  and  supra-marginal  gyri  and 
not  to  the  right.  It  varies  as  the  subject  may  be  right  or  left  handed,  aa 
^oes  the  motor  centre  for  speech.  Hence  this  region  ought  not  to  have  a 
special  de&ignutiou  to  thb*  effect     It  is  kuowu,  moreover,  that  conjugate 
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tloviation  from  eorticai  lesion  is  not  a locftllzJng symptom  (seep.  lOrohecanwo 
it  ensueH  after  lesious  in  most  viiritHl  sitiiutiftufi.  So  far  a^  it  hatt  localixing 
value  it  i»  tv  hii  traced  to  tlie  nnterior  and  upper  jmrt  of  the  second  frnnla! 
convolution,  to  llie  eorrespniMliti^  point  in  the  iiitoriiiil  e«iiBul6,  or  midway 
between  them  along  the  rndiatioa,  or  to  the  poii»,  a«  wt  forth  on  p.  165.  It 
is  also  said  that  stimulation  of  the  above-named  anterior  cortieid  region 
causes  opening  of  the  lids,  and  hero  we  find  a  special  area  for  the  levator 
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no.  243. 


!  "palpebrw  controlling  the  op|X)site  Hide.  Tlie  reflexes  which  act  upon  the 
nmvemeuts  of  the  eyeit  come,  as  common  exi>erience  (ells  dk,  from  almost  all 
portn  of  the  cortex,  communicate  with  the  vij<unl  centres,  and  stand  in  most 
immeitiato  relaticm  tt»  the  nuclei  of  the  ocular  muscles.  The  crossing  of  the 
rootlets  of  the  trochleoris  and  of  the  ohliquus  inferior  gives  riKe  to  paralysis 

!«/  these  tavurJtm  on  the  side  opftosed  to  the  Ve[m\fi\>Vv«TVc  \e&\a&.,  '^\!&%  ^Si. 
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other  ocatHr  maitclefl  are  affected  on  the  »atDe  side.  Another  point  to bi 
noted  U  that  at  thu  lower  {jart  of  the  motor  area  is  a  aetmratlun  betwmi  tbi 
regions  for  the  lower  fac-e  and  for  thu  upper  faceL  The  but«r  iocloda  thi 
orbicularis  and  frviital  niuiicles,  uod  we  kuow  eBnioAny  that  OMwtM 
masclea  uiaj^  be  paralyzed  or  bo  affected  by  Bpaam  wpumtely  fnict  tbt 


Fio,  9M. 


other.  Again  we  have  had  to  refer  oa  a  previooB  page  (see  p.  155)  to  the  a** 
eooiation  lK>rweeii  the  facial,  the  altdunens  nucleus,  am!  the  hypogloww 
in  tho  |>on8.  We  w^e  nptin  how  closely  the  lower  facial  aud  the  tongue 
areas  lie  totiether  in  the  cortex. 

Tho  luutor  e])eoeh  area  (Brocaii)  has  long  been  reco^niied,  but  we  now 


irw.  aiBi.—^  Motor  aphaalA  aj-pf  of  B<HilUatnMWx>A) :  U.oMitmfortlieeAe»:  m.  uc^>>i*'''^' 
XT  win  CHimi  V,  kirt'4'Din':  Vi,  rerital  iloafnnv;  Vll.  verbiJ  (i«jr*:hlc)  lilllMliiiw.  vlU,  mo*i- 
miuit  nf  iho  eyw;  XX.  FerHw'»  kiid  WaIcod'c  ojiil*.'  c«i(n>. 

digcrlniinate  two  principal  kinds  of  aphakia,  viz.,  motor  and  Bensory;  The 
fonuer  iiiclnde»  iimhility  to  speak,  afthemio;  Inability  to  write,  o^rop'iwJ.' 
luBS  of  gesture  language,  amimia.  The  varii'ties  of  Henaory  aphasia  we 
mind  blindnefts,  viz..  nifxia  and  aprna'ia;  iiiin<i  ileafiifSH.  viz..  itwrd  d»<Sf' 
flats,  music  dcofnt^s,  and  parQpho»itt.   Tl\e  u.ffectU>ciB  tlius  deBignntrd  talf 
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not  bo  sharply  localized  because  the  disorders  arise  from  disturbances  both  of 
oomiuissurai  fibres  and  of  oriKlnatiii^  centres,  and  tbe  Intercoituuunications 
are  too  complex  to  be  fiilty  uuravelled.  Tbo  lesion  [q  apbemia  (motor 
aphakia,  as  generally  understood)  is  in  the  postorior  part  of  tbo  third  left 
frontal  convolution,  or  Broca's  convolution;  for  agraphia,  sometimes  in  the 
bftfle  of  the  second  frontal  convolution,  £xoer:  sometimes  in  the  anf^ular 
gjTMS,  D^j^rine  8oc.  de  BinUtgie,  Feb.  87,  1893.  For  gesture  languag:e 
there  is  no  known  centre.  The  lesion  in  word  bbnilrvess  (psychic  blind- 
ness) is  in  the  angular  g>'rus,  extending  forward  into  the  RUpra-marglnal, 
and  backward  Into  the  oceipiuil.  The  lesion  in  word  deafness  is  In  the 
posterior  part  of  the  first  temporal  and  upi>er  part  i\f  the  eeoond  temporal 
convolutions.  In  rigbt-handcd  people  the  lesions  are  always  un  the  left 
side,  in  left-handed  people  on  the  rigbt  side.  8ee  Starr,  I.e.,  pp.  65-73:  "  The 
various  speech  areas  are  all  supplied  by  the  middle  cerebral  artery,  and  the 
frequency  with  which  an  embolus  lodpee  in  this  artery,  instead  of  plugging 
a  small  branch  of  it.  explains  the  frequency  of  mixed  aphasia  and  the  rarity 
of  pure  forrnK,  which  are  due  to  small  ureas  of  softening." 

Th«  Corpus  Siriatnm.—'VhXs  ganglion  is  in  close  relation  with  the  oere- 
bellaui  and  with  nuclei  in  the  pons.  It  is  also  In  eonnt^ction  with  fibres  that 
come  up  from  tlio  muscle-sense  trtict  in  the  spinal  cord.  Its  functions  are 
therefore  probably  connected  with  securing  co-ordinate  and  purposofnl 
movements.  Destruction  of  tlds  ganglion  In  the  human  brain,  however, 
produces  no  definite  symptoms  and  lesions  in  it  cannot  be  diagnosticated. 
It  in  therefore  rolled  clinically  a  latent  region. 

The  Tkaiamujt  Opticua.— The  thalamus  is  in  relation  by  its  projection 
fibres  with  the  frontal,  parietal,  occipital,  and  temporal  coTt«i  ^see  Fig.  71, 
p-  151).  The  tibres  that  go  to  the  occipital  cortex  come  from  the  pulvinar 
and  have  t«  do  with  vision.  We  are  for  the  most  part  ignorant  of  its  func- 
tions, although  it  ha»  numerous  niiui^es  of  gray  matter.  A  summary  of 
various-theories  may  be  found  iTi  Berger,'  pp.  17-10.  Lesions  of  the  posterior 
part  of  the  thalamus  (the  pulvinar)  will  produce  partial  blindness  (Iiemia- 
nopsia).  Other  than  thie,  lesions  of  the  optic  thalamus  produce  no  definite 
■ymptoma  which  euable  us  tu  make  a  local  diagnosis. 

The  iiUtrnal  capsule  has  alreatly  been  referred  to  (see  p.  157,  Fig.  76),  and 
Dvill  again  be  mentioned  under  hemlanapBia. 

Thf  TubercuUi  ywudnVcminn.— Of  these  only  the  anterior  are  concerned 
with  vifiion,  and  the  injury  of  one  causes  hemianopsia.  They  are  so  close  to 
the  nuclei  of  the  third  nen^e  that  when  diseased  some  form  of  ocular  paraly- 
sis Is  prolmble,  while  general  ataxy  U  likely  to  co-exist.  If  to  these  signs 
hemlan«sthesia  or  hemiplegia  be  added  the  peduncles  are  probably  involved. 
The  posterior  quadrigemina  are  probably  concerned  with  bearing  and  are 
i>}nnecled  by  the  coiuinissure  of  Meynert  (the  optic  chiasm). 

77ic  Corpora  Oeni'^tlaia  Externa  and  Jntema.—Ouly  the  former  have  re- 
lations to  vision,  and  It  is  naturally  very  rare  to  find  them  exclusively 
diseased.  Henschen  re|x>rts  two  cafies  (1.  c.  p.  65).  In  one  the  extenial 
ganglion  was  entin^ly  d est rc>ywi— there  was  homonymous  hemiano[wia. 
Secondary  degeneration  had  reached  up  to  the  occipital  lobe,  and  gone 
downward  by  the  optic  tract  to  both  optic  nerves.  In  both  the  coses  the 
tnbereula  quadrigemina  and  the  lemniscus  were  involved  (see  p.  150.  Fig.  70). 

The  corpora  genlculata  interna  are  probably  concerned  with  hearing;, 
being  affiliated  with  the  posterior  corpora  quadrigemina.     Lesions  in  the 
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vicinity  of  the  parte  now  ruferred  to,  borderiu^c  on  the  foortb  tad  I 
vBiitricles,  give  rise  to  other  symptoiiis  such  rui   K>mnoleDc«.    fomd  nwvi 
i»ent«,  liMM  of  uqailibriuni,  eouietuuee  to  polyuria  or  to  gly^costtria^    It  i 
coiumou  Glioically  to  have  a  cumplexily  of  aymptouui  who«o  aiuUy«U  nay ) 
far  from  easy. 

*^Tbe  red  nttclei  axe  connected  witb  the  anterior  cerebellar  iiedoodai  i 
the  one  baud,  uud  with  tho  leiiticulur  nuulous  and  optic  ihjUiuDiw  on  i 
other,  and  are  concerned  in  semiring;  equilibrium  aud  the  ml 
body  in  space.'^   Hee  Fii^.  TO,  wliich  shows  tlie  rchitious  of  th<   , 
grangliain  the  anterior  part  of  the  pimt;  hh  hitA  already  hevu  Ueecribed  cn%  ' 
150,  to  tho  rtxi  nucleus  and  tlie  nuck'i  of  tin-  tliirdnerve^  etc. 

The  Cerebelium.— "The  cQTetHiUum  is  oininecteti  with  the  porwv  tbewn 
bruiu,  and  spinal  cord.  The  veruiiti,  or  uifdian  lobe,  is  the  part  whidii 
man  is  moMt  {m|>ortaut..  LesionB  of  the  lateral  lobee  or  beuiisiihera  ] 
duce  few  direct  syinptoine,  and  they  are  called  latent  regions.  Injuni*  i 
the  luedlaii  lolje,  however,  prudufe  disturbauceti  In  equitihrium.  fin 
UH>veiueutti,  aud  a  peculiar  form  of  inco-ordiuation  Id  ^ait,  whicli  is  kv 
OB  cerebellar  ataxia.  LcKiont;  of  the  middle  peduncles  produL*e  furre<t  imut 
uientit  oIko,  the  forced  movements  bein^  either  toward  or  away  fruni  tltr«>ii| 
of  the  Iciiion,  atx'onliiii^''  a»  it  ie  tui  irritntini;  one  or  a  destractivr  nu^.'^ 
TnmorB  in  the  corebetlnui  are  almost  certain  to  be  attended  by  optir  ci^iri 
lis,  aud  the  general  symptoms  are  usually  oonspicuooa,  as  will  be  i 
hereafter. 

Colohoma  of  the  Sheath.— Thin  at  first  sight  would  be  thoudii 
lo  be  only  a  variety  of  that  retraction  of  the  choroici  seen  most  fn 
quently  in  niyopia»  occasionally  in  hypp^'opia,  and  difffrintr  fromi 
in  that  it  occurs  on  the  lower  edffc  of  the  disc.  Tlie  appart-nt  vht 
gation  is  always  of  moderate  extent;  it  is  not  marked  by  ptguKolj 
the  border  of  the  nt;rve  runs  into  the  exposed  sclera  or  sheath  in 
perceptibly  and  has  ofton  a  bluish  color  and  seems  concave.  Wtid 
the  direction  is  couiiaonly  downward  it  mav  also  have  a  trend  ; 
ward.  The  hollow  look  and  want  of  distinction  between  tbe  ne 
edge  and  tbe  crrscfnt,  and  the  unusual  position  will  indicate 
diagnosis  (see  Figs,  on  Plate  I.,  opposite  p.  114). 

Congenital  defects  of  stntciure  are  sometimes  observed,! 
without  rttferring  to  all  the  abnormal  appearances,  attention  n\\ 
be  called  to  signs  of  apparent  atix>phy  or  degenonvtion  in  loss 
brightness  and  translucency,  in  a  bluish  look  and  lack  of  cle 
of  outline,  possibly  with  or  witliout  any  changes  in  the  vesseB 
Sometimes  with  these  conditions  function  is  normal,  but  true  att\>*_ 
phy  is  sometimes  congenital  and  due  to  intra-uterine  inflamraatia 
Small  cysts  have  been  seen.    Eversbursch  aud  others  havedcscrib 
singular  malformations. 

Opaque  nerve  fibres  (see  Plate  HI.,  Fig.  2.  and  p.  545). 

Sometimes  a  pigment  si^t  is  seen  on  the  face  of  the  du^c.ar 
may  be  congenital     It  is,  however,  very  rare.     It  is  exttvincJl 
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common  to  have  pigment  deposit  on  the  edge  of  the  choroid,  next 
the  papilla,  and  this  is  not  oi-diiiarily  counted  patholo/jioal. 

Occasionally  the  disc  is  anatomically  not  circular,  but  oblong, 
although  this  appearance  is  commonly  the  optical  elfect  of  astig- 
matism (see  page  114). 

The  presence  of  a  mesh  of  connective  tissue  on  the  papilla  or 
sometimes  running-  along  the  vessels,  is  not  rare  (see  Fig.  246).  It 
is  white  or  gray,  scmi-transparont,  envelopes  the  vessels  at  their 
emergence,  and  presents  a  great  variety  of  appearances.     It  may 
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cover  a  large  part  or  even  the  whole  of  the  disc  and  may  be  very 
dense.  It  is  distinguished  from  opaque  nerve-flbrcs  by  the  irregw- 
larity  of  the  structure.  The  nerve  with  this  exception  looks  nor- 
mal, and  no  importance  attaches  to  this  peculiarity  (see  also  Purt- 
scher,  Oraefe's  Arch.,  Bd.  XL.). 

Sometimes  the  vessels  emerging  from  the  disc  turn  to  the  nasal 
instead  of  to  the  temporal  side,  and  curve  back  to  their  destina- 
tions. 

Ifyperfpmia. — Apart  from  inflammations,  turgescence  of  the 
capillaries  and  of  the  larger  vessels  of  the  nerve  is  found  under  a 
great  variety  of  conditions,  and  the  greatest  care  is  required  to 
distinguish  from  each  other  the  symptomatic  and  the  idiopathic. 
By  far  the  larger  number  of  cases  are  symptomatic.    Of  these. 
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the  majority  are  the  effect  of  fatigue  of  the  accamxnodatioa, »« 
found  in  refractive  errors,  spasm  of  the  ciliary*  muscle,  or  other 
causes  of  aslhuuDpia.    Another  cause  is  corebrul  hypeneinia,  nior? 
paii-icularly  of  the  meninges.    It  is  not  to  be  inferred  that  evHT 
case  of  cerebral  hypeneinia  will  reveal  itself  in  congestion  of 
optic  nerve,  but  the  concomitance  occurs.     In  apoplf  jcy,  the  nerve 
may  be  deeply  rcd^  and  it  may  be  pallid;  no  uniform  sequence! < 
be  asserted,  as  was  once  supposed.    In  cases  of  fracture  of 
skull  (or  other  injuries)  hypei-aemia  is  often  seen,  and,  in  genera], 
morbid  processes  at  the  base  of  the  skull  are  apt  to  cause  opbftj 
congestion,  if  not  inflammation.    It  is  not  safe  to  argnc  from  '■ 
symptom  alone,  but  in  a  ^iven  case  it  will  take  its  place  aman 
other  phenomena,  and  often  have  decided  value  in  diagnosis.    Witl 
patency  of  the  foramen  ovale  of  the  heart  and  general  cyano 
venous  stasis  in  the  optic  nerve  is  also  seen.     In  tliose  who  i 
alcohol  to  excess  the  nerves  are  red.    In  plethoric  persons  there  »1 
always  fulness  of  the  optic  circulation,  and  the  greatest  scope  muEtJ 
be  allowed  for  anatomical  and  physioloj^cal  varieties.     Hypenenuftl 
of  the  optie  nerve  is,  therefore,  of  very  uncertain  value  as  a  path>j 
log"ical  symptom. 

In  high  decrees  of  hypermetropia  it  is  always  present,  and  the  ] 
nerve  texture  is  frenerally  streaked  and  marked  with  coniiectir« 
tissue.    We  must  always  distingruish  between  hypei'temia  with  and  [ 
without  opacity  of  structure.    The  latter  may  be  recent  or  chrouic^j 
and  we  must  also  look  carefully  for  swelling  as  indicative  of 
ti-ation. 

Ancemia  of  the  optic  nerve  may  show  itself  as  a  part  of  j 
feebleness  of  cii-culation.     A  temporary  arrest  of  circulation  occur 
in  some  cases  at  the  beginning:  of  an  epileptic  attack,  but  the  co 
trary  has  also  been  seen.,     Upon  an  attack  of  syncope  the  nerve 
become  pallid,  as  I  liave  witnessed.     In  cholera,  Graefe  found  I 
current  of  blood  still  in  motion  through  the  vessels,  during  the  la 
staf^es  of  the  disease,  and  remarks  that  the  flow  in  the  veins  ^ 
intermittent  or  jerky.    Both  arteries  and  veins  were  all  extreiod^ 
small.     Enough  has  been  said  on  this  point  in  the  chapter  on  \hi 
retina. 

Heviorrhage  may  take  place  in  the  head  of  the  ner\*e  or  with 
its  sheath.    The  first  is  easily  seen  and  will  be  of  variable  amoutit 
It  occurs  after  contusions,  sometimes  in  new-bom   infants 
difficult  or  insti-umental  delivery,  and  in  adults  is  the  ttiken  of' 
cular  deg:eneration  in  various  diseases,  such  as  albuminuria,  giyo 
Buria,  pernicious  anaemia,  etc.    It  may  attend  papillitis  in  its  vari-^ 
ous  types,  and  thrombosis  of   the  vena  centralis,  and  embolisoi  i 
of  the  arteria  centralis.     If  it  implicate  the  flbres  destined  to  thftl 
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macula,  serious  damage  to  sight  occurs;  otherwise  vision  may 
fiufTer  little. 

I  Hemorrhage  into  the  orbital  part  of  the  optic  nerve  or  into 
its  sheath  has  been  referred  to  on  page  541).  It  comes  after  in- 
jui'ies,  fracture  of  the  base  of  tho  skull,  of  the  orbit,  from 
diseased  vessels,  from  pachyniening-itis  hemorrhagica.  The  oph- 
thalmoscopic signs  have  been  already  dwelt  upon  /.  c.  More  may 
be  learned  about  it  by  referTing  to  Magnus,  "Die  Sehnerven  Blu- 
tungen,"  Leipzig,  1874,  in   which  are  related   three  cases  with 


FiQ. «;. . 

two  colored  ophthalmoscopic  plates.  The  symptoms  have  the 
characters  both  of  embolism  and  of  perineuritis.  The  result  in 
these  cases  depends  on  the  extent  of  the  bleeding  and.on  the  com- 
pUcations.  Recovery  may  take  place,  or  atrophy  destroy  the  sight. 
In  Magnus's  case,  see  p.  550,  Fig.  203,  the  signs  include  gray  exuda- 
tion at  the  macula  reaching  to  the  optic  disc  and  surrounding  its 
whole  margin,  though  more  pronounced  on  tho  macular  side — the  red 
spot  at  the  fovea  centi*alis,  circulation  in  the  art-eries  reduced  but 
not  abolished,  the  nerve  swollen  and  red,  not  exsanguinated,  the 
veins  small.  At  flret  peripheral  vision  was  retained,  but  in  five 
days  perception  of  light  was  destroyed  and  the  nein'o  finally  passed 
into  atrophy.  The  picture  was  taken  six  hours  after  th«  occur- 
rence. 


'IHSEASES  OF  TUB  STS. 

Priostlpy  8mitli '  gives  a  diagram  of  the  optic  nerve  Fiff.?4Twfth 
itsslicath  clistpnclt'd  by  a  copious  hemorrhage  in  the  sulxluralspafu. 
The  bleedui*?  took  place  into  the  sheath  of  each  nerve.  The  inaji 
had  a  fall,  followed  ten  days  after  by  a  fit,  and  he  died  on  Tbr 
day  in  another  fit.  There  wa«  no  optic nenrili^,  and  at  theauUjiki^- 
it  was  found  that  hemorrhage  had  occurix'd  in  the  left  frontal  1 
and  hlood  liad  escaped  from  its  inft-rior  eonvolution  and  extend 
on  the  left  side  back  to  the  cerebellum,  both  on  the  convesdtj'! 
the  base.  There  was  ampullar  cnlarg:ement  of  each  sheath  bdi 
the  eyeballs.  In  the  dia>,-rani  the  blood  lies  external  to  lhearic| 
noid  slieath,  while  mvvtM'tlieh'ss  the  sub-ai'achiioid  space  is 
\sith  clear  fluid,  doubtless  the  cerebro-spinal  fluid  which  had 
forced  into  it.  '*The  examination  of  the  nerve  discs  was 
eight^^en  hours  before  doath,  and  it  is  by  no  means  c«^ii«'iin  thattb 
blood  had  at  this  time  forced  its  way  into  the  optic  nerves." 
case  affords  a  perfect  demonstration  of  the  several  sheaths 
the  two  inter-vaginal  spaces. 

Nkuritw  Optica. 

Clinically  wo  distinguish  (1)  papillitis  atfecting-  the  head  of  the 
nerve,  (2)  neurorefinitis  or  neuritis  descendens,  (3)  retinitis  o^ 
cumpajyiUaris  or  perineuritis,  (4)  neuritis  retro-buibaris. 
first  two  forma,  inchiding  perineuritis,  have  wcll-markod  and  visibll 
features;  the  last  ofttm  exhibits  nothing  to  the  oplithalm(i»:op&J 
It  is  sometimes  a  partial  neuritis,  i.e.,  affecting  the  axial  fib 
alone,  and  is  identical  in  chronic  forms  with  toxic  amblyopia. 

1.  Papillitis,  in  its  purest  and  simjilest  fonn,  is  a  serous  inlUt 
tion  with  distention  4)f  the  veins  over  all  th«  i*etina,  and  while  th 
nerve  is  red  and  extremely'  swollen  even  to  many  dioptries,  its  tis 
is  transparent  and  its  diameter  but  little  increased.  There  is  nothli 
more  than  venous  and  eapillarv  stasis  with  their  etTects.  But  upos 
such  IV  condition  other  inflammatory  h^siona  may  be  grafted,  sliow-^ 
ing  gray  exudations,  infiltration  of  surrounding  retina,  with  b« 
orrhages  pt'r]iai>s,  etc.  In  pictures  7,8  and  9,  colored  plates.3r 
seen  gradations  and  varieties  of  the  intlammatiou,  from  s*'r 
(Bdema  to  deep  infiltration  and  exudation  belonging  to  wur 
retinitis.  See  also  Fig.  4,  PI.  111.  Accepting  the  possibility  tii 
certain  degree  of  distinguishiiig  pa])illitis  from  neum-retinitis 
cannot  always  make  sharp  distinctions  and  shall  therefore  desoll) 
the  vannus  pirtiircs  which  nray  he  observed.  When  both  uer 
are  affected  one  usually  follows  the  other,  and  the  procp«*  Is  mo 
mtense  in  one  than  in  the  other. 

The  most  simple  form  presents  a  slight  swelling  of  the  dne^ 
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no  chan^  of  color,  no  alteration  of  vessels,  and  the  only  recogniz- 
able features  are  tlie  low  swelling  and  the  want  of  transparency  in 
the  tissue.  It  looks  pasty  and  the  appearance  may  be  confined  to 
one  half  only.  Such  is  the  fact  in  a  case  now  under  notice  in  whom 
only  one  nerve  is  atTected,  and  the  cause  is  albuminuria  from  syph- 
ilis of  remote  orii^in.  Here  is  ojdtnna  and  true  tissue  chanf^e  in  a 
very  limited  rej^on.  Yet  this  case  may  possibly  bo  a  true  neuritis 
reaching  fartlier  back. 

In  papillitis  with  dominant  serous  infiltration  (choked  disc),  we 
have  swelling-  moasun-d  by  two,  throe,  or  even  six  dioptrics;  the 
mass  is  almost  globular,  and  shows  an  extreme  deg^'ee  of  parallax 
when  the  observer  shifts  his  point  of  view  from  side  to  side,  Fig.  248. 
The  substance  is  bright  i-ed,  the  outlines  are  almost  or  quite  obliUir- 
at(Hl,  and  line  lines  radiate  into  thf  ititina;  tht*  arteries  seem  small, 
and  the  veins  are  strangulated.     Pulsation  may  exist  in  the  veins, 

and  possibly  in  the  arteries.  In  some 
cases  the  surrounding  retina  is  much 
inlUtrated,  and  again  it  is  not.  If  it  bo 
not,  the  border  of  the  swollen  ner\*e 
will  be  well  marked,  and  its  inci'oasc  in 
size  greatly  emphasized. 

In  severe  cases  small  vessels  areex- 
tremely  abundant,  while  the  circula- 

■  ^^^g^^^  \Xq-^  ijj  evidently  impeded,  because  they 
^^^  ^©  wriggle  in  and  out  in  a  manner  which 
HM  p».»*8.  suggests  the  head  of  Medusa  (sec  Fig. 
^T,  Colored  Plate,  and  Fig.  3,  Pi  III.).     Sometimes  minute»  or  even 

■  considerable  hemorrhages  appear.  Such  cases  have  pronounced 
plastic  infiltration  often  mingled  with  hemori'hages  of  the  linear 
tj'pe.  The  apparent  diameter  of  the  disc  is  mueh  enlarged  and  it  is 
opaque,  while  translucency  characterizes  the  simple  choked  disc 

I  Both  varieties  present  great  prominence  of  the  papilla,  and  as  a 
ixiu^h  mt'asurL'  of  the  degree  it  maybe  assumed  that  1  D  =  0.3  mm. 
Theiv  may  be  acute  papillitis  witli  gtvat  exudation,  and  a 
patch  of  yellow  exudation  at  the  macular  region,  ivsembling  what 
is  seen  in  embolism,  even  to  the  bright  red  fovea  and  hemor- 
rhages. There  may  also  be  opacities  in  the  vitreous.  I  have  .s»M'n 
sueh  a  case  which  was  monocular.  This  type  approximates  neu- 
ritis descendens.  While  tlie  intraocular  end  of  tlie  nerve  is  the 
focus  of  lesion,  a  moderate  amount  is  found  in  the  orbital  portion, 
and  if  the  conditi<m  be  critically  studied  the  deep-lying  parts  of  the 
nerve  will  not  be  found  to  have  escaped  as  much  as  was  formerly 
thought  This  will  be  referred  to  under  pathogene-sis.  In  the 
great  majority  of  instances  both  optic  nenes  are  mflamed,  and 
this  is  almost  the  rule  where  intracranial  alfections  are  the  cause. 
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But  cases  of  one-sided  neuritis  occur  in  which  the  symptoms cUsiriy 
indicate  mtracrauial  lesions.    Such  cases  are  noted  b.v  Uftgnn^ 
Pagenstcchor,  Fiouzal,  etc.    I  liave  had  such  cases  under  observa- 
tion.    We  also  have  cases  of  ceivbral  tumor  recorded,  in  wUicb  only 
one  optic  nerve  was  affected,  viz.,  one  by  Reich  *  (details  not  given), 
two  by  Hughlings  Jackson,*  one  by  Pooley/  one  by  Pannaud.*  and 
one  by  Bouchut,"  also  by  Gowcrs  and  by  a  few  others.    The  tumor 
is  usually  on  the  side  opposite  to  tlie  papillitis.     But  for  monoouUr 
neuritis  optica  wc  arc  usually  to  seek  the  cause  in  the  orbit,  or  al 
least  below  the  optie  chiasm.     It  is  common  in  such  instances  to  havt  ■ 
other  nerves  involved.    I  have  seen  the  third  and  fourth  combined  ' 
wilh  the  optic,  and  the  lesion  was  doubtless  at  the  sphenoidal  ll^ure.  I 
I  have  also  seen  neuritis  optica  associated  with  paresis  of  the  n^l 
tus  intemus  muscle,  and   the  attendant  exophthalnms  and  pain 
indicated  the  situation  of  the  disease  to  be  in  the  orbit.     On  luoO' 
ocular  papillitis,  see  Burnett  and  Ohver,  ^m.  Journal  Med.Scu\ 
Jan.,  3884,  p.  138.    In  acut-e  otitis  media  there  may  be  njonoculirj 
papillitis  and  on  the  same  side.     In  severe  ear  cases  this  lesion '■ 
not  very  rare,  especially  with  meningitis,  as  is  set  forth  in  the  abovo  \ 
paper.    Both  abduceutes  may  be  involved,  which  implies  a  lesion! 
near  the  pons,  and  there  may  also  be  cert'bral  hemianopsia. 

2.  Nenri>-reiiniti.s,  or  neuritis  tlescendens.  The  ophtliahu<hj 
scopic  appearance  is  usually  Irss  strikingr  than  in  pure  papillitis,  yet  j 
it  rescmbli's  or  merges  int  o  it  in  many  cases.  We  have,  however,  less  j 
swelling  of  the  nerve,  its  borders  are  hazy  or  obliterat-cd,  the  veins  I 
tortuous  and  large,  the  arteries  perhaps  small.  Some  cases  show , 
little  swelhng  (Fig.  7,  Colored  Plate),  the  ner\'c  will  be  deeply  red,  j 
while  its  texture  will  no  longer  be  transparent,  its  edges  will  havea  ] 
corona  of  line  lines,  and  the  arteries  and  veins  be  turgid.  There  may  j 
in  this  and  other  eases  be  infiltration  along  the  retinal  vessels.  If  j 
the  nerves  have  a  physiological  cxcuvation,  this  may  be  rp<*ogDiz«l;[ 
but  it  is  not  likely  that  the  lamina  eribi-osa  can  be  seen,  bec:ius<?  of] 
the  infiltration.  (For  the  opaque  lines  along  the  vessels,  see  Colored] 
Plate,  Kigs.  9  and  e.) 

Again,  more  extensive  changes  can  arise  in  which  both  op 
nerves  and  retime  participate,  and  are  swollen,  infilti'ated,  and 
liyperiwmic,  while  white  or  buff-colored  specks  or  patches  npjwai 
in  the  retina,  both  in  the  neighborhood  of  tht;  optic  ner\-e  and  of  \\ 
yellow  spot.  Tht-y  may  be  clustered  in  radiating  streaks,  in  Ihfl 
latter  locality,  precisely   as  are   found   m   albuminuric   retinil 

■  Klin.  MnnnU^bltftter  (Zehouderl.  vol.  xii. 

*  Ophtli.  Hofip.  Re[M>rt8,  vfi. 

*  Arcli.  far  Oph.  untl  Otnl.,  Bd.  vl.,  p.  27. 

*  Auuales  d'0ciili«ti<jue,  btnii..  10.  187». 
'BoucUul'.  "  0x1^^^^^^^****=**^^^  M^dicale,"  p.  144. 
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Fio.  1. — Nomiftl  fiinduB. 
Fig.  2. — Opncjue  optic  dbj^b  flbrfla, 

Fio.  3. — Neuritis  optica  wiHi  npoplexics  of  the  nerre  ftsd  retioft. 
Fio.  4. — Cliuked  disc,     Neuto-retinitim. 
Fio.  5. — Sub-rotinal  effneion, 

Fm.  H.^Stili-ivtinal  elTn-sinn   with  jmltial  iiljBoli>tion  ot  flniil  acil  lAeefntloU 
of  tlie  retina,  r^/^  ]>.  (kJII. 
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.This  is  not  a  frequent  occurrence,  but  one  notable  case  of  such 
neuro-rtitinitis  with  brain  tumor^simulatingr  in  the  closest  way  the 
retinitis  of  albuminuria  is  on  record  by  Schmidt,  but  it  is  very 
rare  {Archiv  fiir  OphtK^  XV.,  iii.,  253).  Some  cases  have  fallen 
under  my  notice. 

Neuj'itis  hemorrJmgica  or  apoplectica  exhibits  features  identi- 

[cal  with  lliose  found  in  tlio  simitar  alTeclion  of  the  retina.  Such  a 
ca^  wliicli  is  inoiiocuiur  is  now  under  observation.  The  loss  of 
si^ht,  which  was  rather  sudden  in  its  begrinning,  has  existed  three 
weeks;  V  in  right  \l  in  left  fg.  In  the  latter,  one  is  struck  by  the 
extreme  redness  and  swelling  of  tlie  nerve.    The  papilla  measures 

I  between  3  and  4  D,  is  bloody  red  with  hemon'hage  and  hyperaemia 
and  oedema;  the  arteries  are  reduced,  the  veins  very  lar^e  and  tur- 
^d  and  tortuous.  The  diameter  of  the  disc  is  enlargred  iind  its 
border  rather  sharply  marked.  In  the  retina  very  near  the  nerve 
on  the  nasal  side  ai*e  white  exudation  patches  and  hemorrhages. 
The  region  of  the  macula  and  the  i*cst  of  the  fundus  are  normal. 
Manifestly  a  phlebitis  with  thrombosis  has  happened  in  the  nerve 
near  the  globe  and  the  papilla  shows  the  natural  etiects  in  the  ob- 
structed circulation  and  tjedoma.    The  lesion  is  extending  to  the 

I  retina  and  presents  features  resembling  Fig.  3,  Colored  Plate. 

3.  Peri-neuritis  was  (Irst  named  by  Galezowski  and  has  since 
depicted  by  Iwanoff  and  Weraicke  (retinitis  circumpapillaris). 
Tt  pn?sents  a  moderate  swelling  of  tlie  pi-riphery  of  the  disc  with  a 
depressed  centre,  the  redness  may  be  either  marginal  or  general, 
and  the  surrounding  retina  exhibit  stri;ition  and  jnirhaps  grayish-in- 
filtration. It  is  (tnly  a  variety  of  tlie  affection  already  described 
and  has  been  shown  to  be  propagated  by  meningitis.  Vossius  has 
seen  it  after  traumatic  orbital  phlegmon.  Ait  observed  it  after 
meningitis,  and  the  cavity  of  the  nerve  sheath  was  obliterated  by  ex- 
udation of  llbrin  and  round  cells.  It  is  only  needful  to  state  it« 
clinical  features  and  cause  It  has  occasionally  come  under  my 
notice.  We  sliall  refer  to  retro-balbar  neuritis  in  a  subsequent 
section. 

When  the  acute  process  abates,  other  features  come  out.  Some 
portion  of  the  nen'e  maj*  have  a  gray  opaeitj',  from  formation  of 
connective  tissucj  and  another  i>art  be  red.  The  cases  of  most 
acute  infiltration  may  by  slow  gradations  pass  into  gray  or  bulT, 
into  a  bluish  or  white  color,  and  the  result  be  connective-tissue  de- 
velopment and  atropliy  of  nei'vc  structure.  On  the  other  hand,  the 
nerve  disc  luiiy  it'gain  transparency  and  its  nurmal  Inie. 

The  length  of  time  n^quired  for  the  culmination  of  acute  neuritis 
and  for  its  entire  retrogression,  is  impossible  to  be  determined.  It 
has  been  seen  to  come  on  within  a  few  days,  and  even  in  a  single 
night  (Grueuing),  while  its  disappearance  is  always  slow.    Months 
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may  usually  bi^  counted  on,  Jirid  Malthewson  (Trans.  Fifth  btCT- 
nat.  Oph.  Congress,  p.  63,  ia76)  ivporls  a  case  of  choked  dbcs  m 
which  the  optic  nerves  remained  in  statu  quo  for  three  ycare.  As 
ahovo  stated,  the  termination  may  occasioually  be  in  compk-te  re- 
covery, or  in  pai-tial  or  total  atropby  of  tlienerve-flbi*es.  Astateof 
Bwellitig,  with  a  white  and  apparently  flocculent  texture,  somctiiDM 
remahis  a  long  time,  and  this  has  su^^jrestod  the  t^rm  "  woolly " 
(Hulke)  (FiK.  H,  Colored  Plate).  Gradually  the  swelling  subsidfs, 
and  may  eventuate  in  concavity.  The  borders  for  some  time  remain 
fuzzy  and  obscure,  but  at  leu^h  the  choroidal  margin  comes  oul 
black  and  distinct.  White  linos  bordering  the  vessels  contUiue  tor  -i 
peiiod,  and  at  length  may  disappear.  If  a  case  be  noted  for  a 
sufficient  time,  the  atrophic  appearances  ultimately  succeeding  se- 
vere optic  neuritis  will  in  no  wise  dilTer  from  those  which  aiv  .swn 
in  cases  of  primary  atrophy  of  the  nerve.  It  has  been  thought  that 
a  distinction  could  be  made  in  this  regard,  but  if  sufficient  time  be 
allowed,  both  processes  will  bring  about  the  same  ophthalmoscopic 
picture?.  During  a  considerable  period  of  time  we  may  A\*ith  som« 
confidence  say  that  the  atrophy  in  progress  has  been  px-eceded  bjr 
inflammatory  exudation. 

A  singular  and  x*are  accompaniment  of  optic  neuritis  has  been 
noted  by  Nettleship,  Ivcber,  Pi-iestley  Smith,'  and  others,  viz.,  a 
pei-sistent  dropping  of  fluid  fx*om  thu  nostrils.  The  subject  is  dis- 
cussed by  Berger  and  Tyrman,^  and  iu  some  of  the  cases  quoted 
there  were  polypi  in  the  nostrils,  iix  some  there  was  anosmia,  and 
in  some  evident  brain  complications.  The  origin  of  the  fluid  1i 
been  ascribed  to  hydrocephalus  internus,  and  also  to  escape  froi 
lyinph  ^'esaela  coming  out  through  the  lamina  cribrosa.  One 
of  this  typo  was  verbally  reported  by  Dr.  C.  S.  Bull  at  the  Ne 
York  Ophthalmological  Society. 

Subjective  Sytupfoma  of  Xeurifis. — There  are  no  external  signs, 
usually  not  even  in  the  pupil.  There  is  no  pain,  except  in  case  of 
orbital  afTections — when  there  may  be  terdomess  on  pressui*e  a 
possiblj'  swelling  of  the  lids  or  proptosis.  The  ccnti*ai  vision, 
has  been  said,  may  be  normal  in  (edematous  papillitis  and 
remain  for  months,  but  it  at  length  fails,  while  hi  other  am 
acute  cases  it  is  i^educed  from  the  outset  and  continues  to  faii 
Should  it  be  lost,  the  pupil  will  be  enlarged  and  fixed.  The  more 
chronic  the  course,  the  less  will  be  the  degree  of  visual  change  and 
slower  its  decline.  The  visual  field  may  undergo  manifold  moUiQ- 
cations.    Sometimes  it  will  be  normal,  again  there  will  be  moder- 
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'  Ophthalmic  Review,  1884,  Jan.  I 

'"Die  Krankhelteii  der  Keilbeiii-Utthle  und  dea  Siebb«in-Labaryiitb«*.* 
Wfesbndcu.  1886.  p.  41. 
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ate  peripheral  contraction :  there  may  be  sector-liku  defects  in  great 
variety  or  even  hemianopBia  either  vertical  or  horizontal.  Color 
perception  may  he  intact,  but  will  suffer  in  the  ratio  of  central  arn- 
tiyopia,  ant]  is  ofti>n  a  valuable  index  of  the  progress  of  the  lesion 
and  of  the  pro^ricsis.  Tliere  may  be  a  central  scotoma  for  color, 
nnd  jicripheral  perception  be  ^ood.  Color  sense  may  be  wholly 
waiitin;^  or  the  failure  may  occur  in  tht;  usual  order  of  first  green 
then  rod  and  then  blue.  If  the  visual  field  steadily'  contract  and 
the  color  sense  correspondin*;ly  fade,  we  may  look  for  ati-opliy  and 
loss  of  sigrht;  on  the  other  hand,  normal  peripheral  color  sense  in 
the  return  of  the  red,  then  preen,  and  finally  disappearance  of  cen- 
tral color  scotoma,  may  he  the  coui-sei  of  the  recovery,  and  mean- 
while the  visual  field  enlarj^res. 

Ulrich  asserts  that  papillitis  does  not  greatly  threaten  vision  in 
itself,  but  that  the  danger  arises 
from  consecutive  ati'opliy,  or  from 
concomitant  patholog^ical  p  re- 
cesses in  deeper  partn  of  the  nerve, 
because  the  lesion  sometimes 
mounts  upward.  If  an  atrophic 
state  ensues,  vision  of  course  suf- 
fers. Syphilitic  processes  not  in- 
frec|uently  end  in  atrophy  of  the 
nerve    because    of    degeaei-ative  fio.wi. 

changes  in  the  blood-vessels  which  damage  its  nutrition,  and  the 
same  remark  applies  to  syphilitic  cerebral  lesions. 

The  anatomical  characteristics  of  neuritis  optica  are  serous 
and  plastic  infiltration,  new  vessels,  hemorrhages,  multiplication  of 
nuclei,  thickenin*?  of  the  vessels,  and  especially  swelling  and  vari- 
cositj'  of  the  nerve  fibres,  soinettmes  deposits  of  gi^nular  masses 
in  the  granule  layei-s  of  the  retina.  At  a  later  time  we  have  con- 
nective-tissue formation  in  the  nerve  and  along  the  vessels  with 
disappearance  of  optic  nerve-fibre  structure.  A  notable  circum- 
stance which  has  e.vcited  .q;reat  attention  is  distention  of  the  optic 
sheath  in  an  ampulla  close  up  to  the  globe.  This  has  been  much 
dwelt  upon  in  attempting  to  account  for  the  occurrence  of  papil- 
litis. Sec  Fig. '249,  taken  from  Pagenstcclier  and  Genth,  "Atlas 
der  pathologischen  Anatomic  des  Augapfels,"  Plate  XXXI.,  Fig. 
1,  and  Fig.  133,  De  Schweinitz,  "Diseases  of  the  Eye,"  1892. 

But  thei-e  is  lit  Lie  doubt  that  this  does  not  result  from  fluid  flow- 
ing down  the  dural  space,  but  is  rather  the  consecpience  of  the 
papillitis  in  loco,  Gowers  says,  1.  c,  p.  172, "  The  cause  of  the  stran- 
gulation is  the  compivssion  of  the  veins  by  the  inflanmiatorj*  pro- 
ducts within  the  swollen  papilla,  and  not,  as  once  thought,  their 
V  compression  within  or  behind  it  by  distention  of  the  sheath."    This 
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■distention  is  by  no  means  always  present,  at  least  in  noteworthy 
degree,  yet  in  certain  cases,  as  in  Priestley  Smith's  case  of  hemor- 
rhage, see  page  661,  the  fluid  does  travel  down  the  dural  or  arach- 
noid space,  but  there  is  not  such  uniformity  in  the  event  as  to  give 
certainty  t^  the  **  transport  theory." 

Besides  the  above-mentioned  pathological  changes,  the  head  of 
the  nerve  may  contain  colloid  bnilies,  see  Fig.  250  fPagenstechiT  and 
Genthj  Plate  XXXII,  Fig.  8),  aud  these  are  displayed  in  a  ^^nfti 


1 


rio.sso. 

mas3  in  the  Colored  Plate,  Fig.  13,  as  seen  by  the  ophthalmoscoi». 
Interstitial  neuritis,  which  is  by  far  the  most  frequent,  and  may 
he  prim:Hy,  or  succeed  the  oedematous  condition  just  described,  ex- 
hibits enormous  cell-inflltration  and  increase  of  connective  tiasae, 
affecting  both  the  nourojLrlia  of  the  nerve-flhres  and  thuir  int<'rvt-n- 
ing  trabeculse.  Round  cells  sun-ound  the  flbres  and  the  blood-vcs- 
sols,  and  the  latter  are  often  greatly  increased  in  numbers  and 
cause  exliviue  swelling  of  the  papilla.  As  the  round  cells  sulxse- 
queutly  dev(?lop  into  connective  tissue,  which  undergoes  shrinking, 
the  blood-vessels  and  nen'e  fibres  in  turn  diminish  or  disappear. 
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and  atrophy  ensues.  Accordini?  to  Alt,  two  kinds  of  atrophy  occur. 
In  one  of  them  the  nerve  fibres  become  simply  thinner,  and  we  And 
lyin^  between  them  fatty  cells,  probably  ncurosrlia-cells  undergo- 
ing? rcfrressive  metamorphosis.  In  the  other  form,  the  ner\-ous. 
element  is  represented  by  a  grumous  substance,  formed  of  molecu- 
lar fat-drops,  that  is.rtetritus.  This  change  may  involve  much  or 
little  of  the  nerve  stntcture,  and  it  may  at  any  stage  become  sta- 
tionary, or  be  continuously  progressive. 

The  optic  layer  in  the  retina  also  becomes  thin,  while  perivascu- 
litis and  interstitial  retinitis  are  observed.  The  sheaths  of  the 
nerve  may  be  inHamed  and  hypertropliied. 

The  changes  which  occur  in  serous  infiltration  of  the  nerve  ar& 
well  shown  in  Fig.  3dO,  in  which,  besides  the  cedema,  the  retina 
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m seen  to  be  crowded  away  from  the  papilla,  and  as  a  rather  rare 
condition  colloid  bodies  arc  scattered  through  the  papilla.  Proba- 
bly this  condition  is  not  so  rare  as  has  been  thought  (see  Colored 
Plate,  Fig.  i;j). 

Again  in  Fig.  251  the  swelling  of  the  nerve  by  infiltration  and 
the  proliferation  of  nuclei  is  well  displayed.  In  Fig.  252  the  separa- 
tion of  the  sheaths  from  each  other  is  well  shown  and  the  nuclei 
are  seen  most  thickly  clustered  together  at  the  periphery  and  about 
the  central  vessels.  The  inter-fascicular  septa  are  strongly  accen- 
tuated. 
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Etiolofjij  nf  Papillitis  and  of  Neuritis  0/>^jca.— The  attempt  to 
sever  these  atTectlons  from  each  other  in  their  etiological  rfhtiou 
has  little  more  success  than  the  attempt  to  divide  tliom  in  ttaor 
essential  pathological  aigoiUcance. 

It  is  probably  true  that  papillitis  more  frequently  si^nifira  in- 
traci*anial  or  cerebi*al  disease  than  does  neuro-retinitis— yet  each 
may  result  from  similar  Giuses.  If  tht?  theory  of  increased  cranial 
pressure  be  given  up,  as  for  the  most  part  it  is  as  Iho  explatui 
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of  papillitis,  we  only  have  remaining  the  diHerence  of  intensity  in ' 
the  inflammatory  action,  to  mark  the  distinction  between  the  two 
affections.    Each  comes  from  local  and  constitutional  causes.    If 
mouolat-eral,  papillitis  has  usually  a  local  otiol^it^y  in  the  orbit  nr     i 
erysipelas,  etc.    If  bilateral,  in  the  great  majority  of  cases  wo  hav<A 
disease  of  the  brain  as  the  cause,  and  most  frequently  tumors,  ikt- 
liaps  next  in  fretjuency  will  bu  injuries  of  the  skull,  then  intlamiua*, 
tion  of  the  meniug'es,  either  simple  or  tubercular.     Amon^  tumor 
are  included  neoplasms  and  cysts  and  tuhci-cular  deposits,  et 
Sometimes  clots  have  this  effect,  but  papillitis  is  seldom  seen  wit 
apoplexy  unless  a  hemorT\\ai;e  \\TeaVA  V\\T(i\\\s\\  \k^  %>&«  Naas*  ?A  Ifea 
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skull.  It  is  also  infrwiucnt  with  hydrocephalus,  either  external  or 
interual  (atrophy  is  more  common).  It  occurs  with  acute  otitis 
media,  as  has  been  said,  aud  is  then  apt  to  be  monocular  and  to 
imply  meningeal  complication.  As  respects  tumors,  neither  their 
character  nor  location  nor  size  seem  to  be  important.  Yet  their 
location  in  the  cerebeltum  is  of  all  places  most  likely  to  produce 
the  lesion,  and  the  tumor  need  not  be  biK-ger  than  a  cherry.  An- 
nusko,*  Reich,'  and  Edmunds  and  Lawford  *  in  long  tables  give 
abundant  proof  of  this  statement.*  Papillitis  is  not  a  localizing 
symptom  in  brain  disease. 

Papillitis  often  cumes  late  in  the  progress  of  cerebral  tumora. 
Jackson  gives  an  autopsy  whwe  symptoms  of  tumor  existed  nine 
yt^ars,  wliilc  papillitis  appeared  only  six  weeks  before  death.  It 
may  arise  very  .suddenly.  It  may  appear  and  complete  ila  course 
before  death  occui-s.  On  the  other  hand,  it  has  been  known  to  last 
three  yeare  (Matht'wson). 

Reich,  in  forty-l\ve  cases  of  tumor  with  autopsy,  foimd  only  three 
where  no  papillitis  occurred.  The  statistics  of  Bernhardt'  are  mis- 
leading in  talcing  22;*  as  the  known  frequency  of  choked  discs  in 
cerebral  tunioi's;  because,  as  he  says,  in  47^  of  the  cases  he  discusses 
nothing  was  said  in  the  histories  about  the  matter.  He  does,  how- 
ever, show  by  his  tables  that  in  45?^  of  cases  nf  choked  disc  vision 
remained  intact.  Tlie  real  proportion  of  choked  disc  in  brain 
tumors  is  undoubtedly  approximated  in  the  tables  of  Edmunds  and 
Lawford,  I.  c,  who,  out  of  107  autopsies,  give  a  record  of  choked  disc 
in  77  cases,  or  6fi?f.  Jackson  has  seen  it  in  atrophy  of  th«  brain.  In 
a  case  of  general  hardening  of  the  brain  with  large  distention  of 
the  ventricles  by  fluid,  which  I  saw  from  the  beginning,  there  were 
only  signa  of  atrophy  of  the  nerve.  Abscess  of  the  brain  may  cause 
papillitis,  while  abscess  of  the  cerebellum  seldom  does.  Tubercular 
meningitis  causes  optic  nerve  lesion  in  80*<  of  the  cases,  including 
hypenemia  and  effusion,  but  positive  swelling  occurs  much  less 
frequently — in  twenty-four  autopsies  it  was  found  fourteen  times 
(Garlick  •).  See  "  Papillitis,"  by  C.  S.  Bull,  N.  Y,  Med.  Jour.,  Feb. 
21, 1891;  and  Morrow,  Trans.  Oph.  Section  Am.  Med.  Assoc,  1893. 

Tlie  attein[)t-  to  set  apart  the  etiology  of  neuro-retinitis  or 
retinitis  descendens,  from  that  of  papillitis  can  have  only  partial 
success.  The  former  may  occur  with  tumors,  but  with  less  fre- 
quency than  the  latter.  It  comes  from  causes  local  in  the  orbit, 
as  er^'sipclas,  injuries,  periostitis;  sometimes  from  orbital  tumors, 
«tc.     Also  from  empyema  of  the  frontal  sinus  and  from  caries  of 

'  Graefo'8  Archiv,  v.  xix.,  iii..  165-300,  *  Kiin.  MunatsbUltler,  v.  xiL 

'Trans,  Oph.  Soc.  Unit.  Kingdom,  v.  iv.,  p.  IT'i.  18S4. 
*8ee  ca«*  of  tumor  of  thalamus  without  neuritis,  by  Edw,  with  liter*- 
tare»  N.  Y.  Mwl.  Record,  May  S-i,  1890. 

•  ••  Himffesdi  wtilste,  **  1881,  p.  28.        »  Med.  Ch\TUTg.  Ttwu*., VlvV,  Vn,\^J^. 
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the  teeth  (Vossius).    Very  often  it  comes  from  meningriiw. ' 
and  tubercular;  from  couyenital  malformations  of  the  skull;  Ir 
tumors  in  the  substance  or  at  the  base  of  the  brain. 

We  likewise  have  it  not  seldom  as  a  purely  local  and  limiti 
affection,  an  idiopathic  neuritis  which  has  no  remote  connecUo 
just  as  any  other  nerve  may  be  thus  impaired.  In  tbcoreti 
statements  too  Uttle  stress  has  been  laid  upon  this  kind  of  id 
paMiic  alTection.  See  Hirschberg:  Ceniralblatt  fiir  Prak.  Aug 
heil,  Nov.,  1887,  Ophth.  Review,  Jan.,  1888. 

As  to  constitutional  causes,  we  have  syphilis  of  the  brain  (g 
mata)  or  of  the  meninges  or  of  the  nerve,  and  cerebro-spinal 
in^itis.  It  comes  from  toxic  agents,  such  as  lead,  a1buminun3,gl5 
cosuria.  It  follows  typhus  and  typhoid  and  intermittent  fevc 
pneumonia,  measles,  scarlatina,  acute  otitis  media.  About  fit 
cases  of  multiple  sclerosis  exhibit  it  (Uerter).  It  is  not 
especially  among  youths  of  both  sexes,  from  anaemia;  in  female 
from  chlorosis,  menstrual  disorders  and  uterine  disease  (Moown), 
It  is  a  common  consequence  of  severe  hemorrhages.  It  happ«ii 
at  all  ages;  it  may  be  congenital,  and  hereditary.  Sunstroke  has 
been  followed  by  neuro-retinltts  (Holtz),  and  its  occurrence  in  sym- 
pathetic  ophthalmia  has  heeu  dwelt  upon  (sec  p.  491). 

Acute  myelitis  has,  within  a  few  years,  been  found  to  be  i 
panied  by  optic  neuritis.    The  Urst  case  was  published  by  Steffa 
and  Erh,  another  hy  Dr.  Seguin,  of  tiiis  city,  nnd  I  huve  joined 
Seguiu  in  contributing  another.'    Dr.  ChishoUn  has  another, 
symptoms  are  those  of  acute,  but  moderate,  neuritis  optica, ' 
remarkable  impairment  of  the  visual  field  and  of  central  ^^sio 
There  may  be  entire  loss  of  direct  sight;  there  maj'  be  any  kindi 
irregularity  in  the  fields,  including  total  abolition  on  both  sides) 
affection  of  one  only;   there  may  bo  repeated  recoveries  of  sig 
and  relapses.    The  singular  peculiarity  of  the  ca.ses  has  been  tbal 
vision,  l)oth  direct  and  indirect,  should  undergo  such  gi-eat  and  - 
expected  variations.    The  lesion  of  the  cord  was  in  it«  lower  an 
middle  portions,  as  was  fully  manifested  by  s^-mptoms  of  the  bh 
der  and  the  lowi-r  limbs.    No  explanation  of  the  optic  neunti^;] 
been  olfei-ed,  although  we  may  bear  in  mind  that  a  root  of  it 
tractus  has  been  traced  by  StUUng  through  the  crus  cerebri  alon 
the  fillet  to  the  posterior  columns  of  the  cord  (sre  p.  .iOl) 
agency'  of  the  sympathetic  nen^c  has  been  invoked  to  explain ' 
optic  neuritis,  but  this  is  nothing  better  than  surmise.    All 
cases  have  gotten  well,  both  in  respect  to  sight  and  to  tht?  ftino 
tions  of  the  cord.    In  my  own  case,  large  doses  of  iodide  of  pot 
sium  were  employed^gradualb'  reaching  three  hundred  grains dailyij 


^  Aiu.  Journ.  Med.  Sci.,  July.  18r»,  105. 
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jUid  wDre  well  borne, 
revolution. 


The  case  occupictt  about  four  mouths  in  its 


NOTK. — A  paflfl  of  double  optic  neuritis  following  myelitia  is  reported  in 

innaien  trOrulhtiqiie,  tom«  cii.,  Jul..  AoiU,  Stpt.,  IWt.  p.  12:i,  l'r<>L*(HHllii(;9 

Df  Soc.  Fran,  il'oplitb,     A  iiiuii  a^d  3()  is  seiied  with  hejula^'he  and  double 

IftinhlyopiiL.     Ht:<   hn.<  dnulilc  optio  netiritltt.     Very  80on   fji^neni)   nourul^a, 

vuriouM  jHinilyspK,  all  the  8>iiiptoitit4  of  uiyt^HtJH  (•n»iie,  hihI  dtuith  u(>cur!4  in 

thrtK*  inoutbK.    At  the  au1o|My  are  found  pluciufti  of  HrlercMJK  in  the  oortl ;  tlie 

Dptic  rhiaijiii  reduetNl  in  size.     MicrosLHipicuily  an  iiiter>titial  iiillannnatinn 

irait  fouiitl  in  the  left  tnu-'tus  optictiH,  reJitOiin^;  llie  (.'tiiasni  and  propn^ateil 

lAtonf;  Iwth  optic  nerves.    Very  remarkably,  only  the  axial  MbreH  of  ejtch  nerve 

|were  a(Te<Tte<l.  leaving;  intaot  the  peripheral  fibre*^  and  tho  nhcath,  and  tho 

rhole  process  came  to  a  Rtop  at  the  middle  of  the  orbital  portion  of  the 

Der\'t-».    Then  another  foeiis  of  inllnniniation  appeared  ininied lately  behind 

Ithe  lamina  eribrosa,  and  produced  the  oplithalniuscopic  apt^earanee^.    There 

j-weresifrns  «.(  |H-rivaFioulitl»  al)undAiitly.    The  diM-a«e  was  considered  to  be 

lf>ljhil)tic.    The  limitation  to  the  axial  fibres  and  the  interrupted  eourso  is 

^TeT>'  uotewortliy,  and  the  ansociation  with  niyeUtiti  wan  demoiistratod. 

Pathogenesis, — When  produced  by  oibital  diaeaao  it  is  easy  to 

iundei-stiuid  how  iuflauiuiution  of  tlie  trunk  of  tho  neme  causes 

[swelling:  of  the  disc,  btxause  at  this  point  the  vascularity  is  groat- 

[est.  expansion  can  occur  only  inward,  because  the  lamina  cribrosa 

[lieltiud  ajid  the  sclei^a  on  each  side  may  be  said  to  imprison  it; 

[moi'eover.  the  absence  of  neurilemma  predisposes  the  fibivs  to  ex- 

Ipansion  by  imbibition.     Tlie  peculiar  buljjing  of  Ihe  sheath  just 

Jbehind  the  ^lobe  was  noticed  by  Stellwagin  1856.    Wlien  Schwalbe 

J(I8G0)  showed  tliat  tho  cavity  of  the  shoath  was  a  prolon^ration  of 

[the  arachnoid  cavity  of  the  bntin,  Schmidt-Rimpler,  Manx   and 

lothei's,  assumed  thai  the  fliiid  came  down  from  the  brain  and  caused 

[the    papillitis.     Le^ber,   Trans.   London   Ophthalmolofr.   ConHT<*ss» 

tcld  this  view  in  a  modified  form  in  1881.     To  the  naked  eye  tho 

optic  nen'e  shows  no  sig-n  of  inflammation  behind  the  lamina  crib- 

rus:i.     Kuhnt '  seemed   to  ^nve  evidence   that   the   elFusion    in  tlie 

,iilieath  causeil  dc^eiieralion  of  ilie  fibres  of  the  papilla.     The  ques- 

ioti  arose  whether  the  papillitis  causes  the  cfTusion  in  the  sheath, 

'  or  tho  efTusion  causes  the  papillitis.    Alt  pivesacascof  peri-ueuritis 

i following  uuMiiiitjiti.s,  with  obliteration  of  the  c;ivity  of  the  slnrath. 
Oeller'  also  gives  a  case  of  papillitis  and  other  lesions  following 
cerebro-^piuat  meningitis  without  any  changes  in  the  sheath. 
But  other  theories  have  been  advocated  and  much  discussion 
arisen  on  this  subject;  the  vaso-uiutor  nerves  (Benedict^  Hughlings- 
Jackson),  and  the  trigeminal  nerve  (TjiU'ing);  tpdema  of  the  brain 
extending  through  the  nerve  (Pariuaud):  meningitis  at  the  base  of 
the  brain  (Edmunds),  etc.»  have  been  invoked.  Careful  study  of  the 
■■trunk  of  the  nei^'e  by  tho  microscope  has  shown    tiiat   nol.with- 


'Oraefe's  Aruhiv,  xxv.,  iii.,  S&O. 
4:i 


*  Jahreebericht  fQr  1870,  p.  443. 
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Standing  iU  ri>.Hiuenlly  apparent  normal  look  it  is  the  seat  o(a1(r 
grade  of  iuflammation,  which  penetrates  it  by  the  pial  sbealhi 
the  entering-  trabe<;uliie,  and  thus  reaches  the  interstitial  conwctp 
tissue,  and  also  follows  down  the  nutrient  blood-vossi'lsi.    Tbc ; 
l.iM'spaoes  arH  t^xpandcd  by  serum  (Kiliimnds,  Poncet),  and  oiu 
are  abuudaut.     Edmunds  found  at  the  peripliery  of  the  nxrstx 
most  abundant  infiltration  (see  Fij?.  '-.^23).     The  name  choked 
comes  fi-oin  the  theory  of  ineebanical  en^or^'ment  first  firopmin 
by  Graefe,  which  attributed  the  cause  to  interference  with  i 
circulation  at  the  cavernous  sinus;  still  another  theory  of »  atnil 
kind  regnrds  increase  of  pressure  within  the  skull  as  the  caitsatl 
ai^ent.    Tbis  doubtless  lias   a  degree  of  value,  but  not  great] 
proved  by  the  cases  of  hydrocephalus  iuternuH.     It  seems  proti 
that  more  tbau  one  factor  enters  into  the  result,  but  the 
potent  cause  is  now  held  to  be  a  low  grade  of  neuritis  proce 
down  the  nerve,  or  following:  along  the  sheath.     Mechanical  hu 
ranee  at  the  ocidar  end  of  nerve,  by  compression  of  the  m 
Hcls,  aggnivivt^'s  llin  sweUiug  of  the  papilla.     To   quol' 
"distention  of  the  sheath  of  the  nerve  atone  Is  probably  insufflc 
to  cause  papillitis,  but  may»  perhaps,  intensify  the  process  i 
wise  set  up,  leading:  to  n?t«ntion  or  auj^mentation  of  iluidi 
lymphatic  spaces  in  the  nerve-lhiid  which  may  in  some  cajfo 
sess  an  irritative  quality." 

It  was  Leber  who  in   1881  originated  the  idea  that  fluid  cobk. 
ing  down  tlie  sheath  by  its  chemically  Irritating  properties 
vokes   papillitis.     Dcubsehmann,  pursuing    the   sug^gestion  (IS; 
experimented  with  fluids  charged  with  microbes  (l*iicillus  tubcn 
losis)  which  he   injected  into  the  cranial  cavity  of    rabbits, 
produced  papillitis  and  vaginal  dist/cntion.    By  simple  distention^ 
the  sheath  with  uniriitating  fluid  no  result  followed.     Ho  tberefil 
believes  irritating  propui'ties  to  be  essential  to  the  material  wli 
is  conveyed  t-o  the  papilla.     He  expressly  liisclaims  any  differ 
between  papillitis  and  neuritis  descendens, except  in  degree^ and( 
clares  that  intracranial  pressure  is  iiio|>*'rative,  except  :is  it  faU 
the  peneti-ation  of  pathogenic  material  into  the  sheath.     DropsrJ 
the  sheath  is  not  necessary  to  papillitis,  but  may  be  wholly  at 

Parinaud,  Annates  d*0cultstique,  p.  26, 1879,  assumed  th:'.l  tin 
is  Of^dema  of  the  brain  and  hence  of  the  nerve  and  its  lymphaU 
He  recognized  the  low  grade  of  optic  neui-itis  present  with  paj 
which  other  observers  failed  to  see.     His  view  may  be  too  swe 
as  to  oedema  of  the  brain,  and  we  perhaps  cannot  fully  account 
the  process  by  the  method   of  Leber,  nor  does  the  sugg^'stiun  of 
Parinaud  tell  us  how  the  inftannnation  of  the  nerve  arises,  but  tli 
facts  which  he  was  the  first  to  detect  in  the  ner%*e  are  conflnunl 
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*icque,'  and  with  these  we  may  at  present  rest,  havinjij  at  least 

^otti'n  rid  of  some  untenable  and  disprovcn  tlu-ories.     He  finds 

Kt>hat  in  the  great  majoritj-  of  cases  the  inllainmation  is  propagated 

nby  eontinuity  of  tissue  alon^  the  nienini^f^  to  tlie  pnpllla;  il  vntei's 

Vtlie  ntrrvc,  and  may  be  very  sliglit  or  more  pronounced,  whatever 

"may  be  tlie  oriyinatiiig  cause  of  the  process.    He  tliinks  the  papil- 

hiry  cfdema  or  stasis  results  froiu  the  coucomitant  meningitis  and 

XKHiritis.     Accepting"  in  some  ih'j^rt'i'  the  views  of  Deutschinanu  and 

ILeber»  he  thids  the  intervention  of  fff^'ins  unnecessary. 
Diagnosis, — What  has  been  said  is  cnouj^h  to  estabhsh  the  ex- 
istence of  papillitis,  but  wo  are  also  called  upon  to  make  the  diag*- 
nosis  of  the  cause  and  relations  of  the  morbid  condition  of  the 
serve.    We  may  in  some  instances  assume  a  purely  local  lesion 
with  no  remote  causation,  but  we  often  have  to  wrestle  with  the 
problem  of  ihe  origrinating:  lesion  of  the  brain,  its  nature,  and  its 
■feeat.   We  have  first  general  symptoms  of  brain  disease,  and  we  also 
have  focal  symptoms.     The  fomicr  are  called  distant,  tbo  latter 
localizing' symptoms.    The  distant  or  f^'eneral  s^'mptoms  are  due 
either  to  brain  irritation  or  to  brain  compression,  or  to  both  com- 
■  bined.     They  cannot  always  be  separated,  but  those  of  irritation 
I  are  usually  associated  with  hypenemia  and  consist  of  headache, 
B  vcrtig-o,  vomitin;^,  photophobia,  mental  irritability,  insomnia,  pe- 
'culiar  feelings  of  fulness  and  pi-e.ssure  about  the  head,  noises  in 
the  ears  or  in  the  head,  tenderness  about  the  scalp,  and,  in  severe 
K  cases,  convulsive  symptoms  and  delirium. 

&      Tlio  symptoms  of  brain  compresiiion  are  headache,  vomiting*, 
Hmental  hebetude,  or  dulness,  pei'baps  some  form  of  paralysis,  con- 
"tracted  pupils,  and  eventually  coma.    With  these  thci'cisoften  con- 
^stipation  and  retracted  abdomen.     Pressui-e  symptoms  may  be 
Bbssociated  with  ana!mia  or  cedema,  and  often  in  states  of  malnutri- 
"tion  where  tlie  brain  is  impoverished  the  symptoms  much  resemble 
those  of  compression  (Dana).     For  local  diagnosis  wc  are  guided 
by  the  focal  sj-^mptoms,  viz.,   those  characteristic  disturbances, 
cither  panilysis,  convulsions,  or  perversions  of  sensation  belonging 
to  the  portion  of  the  brain  affected.     It  is  in  this  int^uiry  that  ade- 
quate knowledge  of  cerebral  anatomy  and  function  is  essential. 
At  the  same  time  our  knowledge  is  incomplete,  and  we  cannot 
alwaj'H  reach  a  correct  conclusion.     For  exauiple,  it  is  held  that 
headache,  vertigo,  vomiting,  staggering  gait,    and  optic  neuritis 
aT*e  positive  symptoms  of  tumor  of  the  cerebellum,  the  staggering 
being  especially  significant  of  disease  of   its    middle    lobe.      In 
Henschen  (I.  c,  Taf.  XIX.)  is  a  plateof  a  tumor  of  the  tuber  cinere- 
im  beueath  the  optic  chiasm,  and  another  from  themid'cerebellum 


>  Arcbiv  d'Ophthalmol.,  Sept.,  1888. 
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resting  upon  the  fourth  ventricle  wliich  were  not  dbgnoslicated 
duriii;Er  lifo  othi'r  than  ;is  a,  tumor  CftrebrL    Symptoms  wt?r«  no» 
sufncioiiily  nKirked   to   make   luculizution  certain,  altUuU£:h  tlu 
patient  was  in  hospital  twelve  days  berorc  death  and  c;*p»blti 
answers  for  ton  days.    Thci*o  was  optic  ni?urilis. 

Auother  item  in  diagnosis  is  as  to  tho  nature  of  the  patboloeic 
process,  whether  hemorrhagre,  tumor,  abscess,  meningitis,  sortiii- 
teningr,  embolism,  etc.  On  ail  these  points  reference  must  be  mailf 
to  treatises  on  diseases  of  the  brain,  such  as  Starr,  Dana,  Gowers. 
etc. 

Prognosis  will  be  extivmely  various.    It  will  dep«'nil  mainly  on 
the  cause  and  the  seventy  of  tlie  lesion.    The  first  cfjnsideralioD 
is  to  determine  if  possible  whether  some  g-rave  disorder,  j,i*nt'i 
cerebral,  is  to  \n\  dealt  with.    If  no  malady  of  an  incurable  uuiun; 
has  found  lodffment,  the  eye  trouble  may  disappear. 

With  a  duration  of  amblyopia  for  months  a  partial  or  rompU'i 
ri'sstcinition  is  possible,  anil  this  may  sometimes  he  true  with  lot 
amaurosis.    The  underlyinfr  cause  is  the  great  factor.     Better  than 
by  objective  appeaninces  we  must  be  guided   by   the  vissual  and 
color  sense  as  to  the  tnie  projrivss  of  the  neuritis. 

Reference  to  the  special  ratises  of  the  disease  niny  more  satLv 
fticlorily  set  forth  the  prohahilitie.s  of  a  case  in  hand,  Menmgitis 
may  cause  neuritis  of  one  or  both  sides,  bi  acute  tubercular  roen- 
inyitis,  visual  dama^jewill  depend  on  the  acnteness  of  tije  proc«SK 
(set*  Fig.  !.'>,  Coloi-ed  Plate),  and,  as  depicted,  it  may  be  attt-ndit 
with  choroidal  tubercles.  There  may  be  great  obtundity  of  n 
loct  and  attendant  visual  depreciation.  Cerebro-spinal  mi>nin.?ius 
may  cnuNe  optic  neuritis  and  useful  vision  uiay,  as  I  have  seen. 
n«muin  in  one  eye  despite  obvious  atrophy.  With  chronic  nu'nith 
^itis  it  is  more  usual  for  blindness  to  ensue,  yet  n»st<n*ation  of  '-■■■j.'  ' 
is  possible  both  in  children  and  in  adults.  Even  if  notable  atropJiy 
occur  in  the  nerves,  vision  may  remain  good  enough  for  ordinal' 
|Hirp4»sfs  atid  endure,  as  I  have  seen,  for  fifteen  years. 

Ncuntis  after  orbital  atrections,  ineluding  the   cellulitis  fr 
4H-y«ipeJas.  may  have  a  nipid  onset,  with  great  or  total  loss  of  algbl 
Aiid  end  in  either  recovery  or  blindness,  the  latter  by  atrophy,  an 
\v  tsther  partial  or  total. 

Syphilitic  neuritis  may  proceed  from  the  nerve  trunk,  the  mcJi- 
iHMb<»*^l^*'  brain,  and  in  the  last  case  by  formation  of  gnmniHt 
f^notl'  ^''tli  eyes  may  suller  and  either  together  or  in  suecfssion 
ThK^kening  of  the  walls  of  tho  vessels  is  often  seen.  Very  rarely 
*h»iUjsn*  p"'>'t*"l<'*^  »»*  the  same  as  in  albuminuric  retinitLsevea 
lo  p*rftHl  reprt'seiitation  of  the  stellate  bright  deposits  at  llif 
uweulaauil  hemoiThagi's.  Hemorrhages  a  Ik>uL  tho  veins  arc  nut 
mrw     Urau\  sypUvUs  otVA;u  '^ives  rise  to  the  "woolly  disc,"  w  til 
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9wellm<r  and  pbstic  infiltration  without  much  redness,  atthotigh 
the  contrary'  aud  usual  fenturcs  are  scon. 

Neuritis   from   ana*niia,  clilorosis,  loss  of  blood,  or  menstrual 
lisonhM's  is  usually  of  a  low  grade  with  little  exudation,  but  I  have 
i«*eu  choroidal  lesions  also  about  the  macula.    The  course  of  the 
iala*ly  is  prolonf^eti.    Recoveiy  may  not  come  for  a  year.   Progno- 
5is  is  ii'latively  j^tMtd. 

As  to  aUmininurie  and  glycosuric  ueiiritis  enoii^h  has  been  said 
[in  a  x»revious  chapter. 

Treatment. — AV'e  are  glided  hy  the  nature  of  the  malady  and 
by  the  cause.     If  there  be  a  tumor  or  acute  tuboifular  meningitis 
fwo  can  do  little.     Local   measures  are  most  effective  when  the 
[cause  is  basal  or  orbital,  tln'n  diy  or  wet  eu[>s  to  the  neck  or  tein- 
sW^  stmietimes  the  seton,  the  milder  irritants,  as  mustard  and  tur- 
pentine stupes,  hut  foot  baths,  occasional  use  of  leeches  if  stren^t.h 
[permit,  aud  nu)dei*Jite  puvfrati\es  will  sug-g^st  thcmsehcs.     These 
|nicasmx'S  will  be  especially  chosc^n  if  there  be  local  pain,  oi'  t^'nder- 
^nesson  pressure  or  on  percussion.     For  rheumatic  or  ^outy  cases, 
[salicylates,  alkalies,  iitliin  waters  and  the  recofirins''ed  medicaments 
I  will  have  their  uwj.     Pilocarpine  by  injection  will  not  be  left  out  of 
view  as  a  possible  i-esource.     In  anieniie  neuritis,  or  that  which  fol- 
lows hemorrhage*,  ii^on  will  take  the  chief  place.    A  Ion*?  course  is 
ito  be  expected  and  with  encoura^in**-  results.     Blaud's  pills,^  or  in 
scrofulous  subjects  Rlanearri's  iodide  of  iron  pills,  while  in  aniemic 
subjects  Flint's  tablel-s'  are  now  canyini?  off  therapeutic  honoi's. 
AmonjL^  such  subjects  a  change  of  formula,  while  adhering  to  the 
iron,  is  often  rei[UircLl.     Quinme,  strychnine,  and  various  tonic  mix- 
^tures,  not  oniitlni^jT  oleum  morrluue  and  extract  of  malt,  with  gen- 
rous  and  especially  meat  and  milk  diet,  form  an  essential  feature 
[)f  the  programme. 

In  no  cases  arc  the  results  of  sa^cious  treatment  more  brilliant 
Ihan  among  the  syphilitic,  especially  in  the  tert.iary  or  gummy 
rarieties.     Hei*e  iodide  of  potassium,  in  full  doses,  with  moderate 

'  Perri  Bulph..  potass,  corb.,  «»  gr.  iiss.    T»0(«>  1  to  3  pills. 

<  U  Sodii  chlnridi, 3  ilj. 

PoUiiui.  fhloridl, ifT.  Ijc- 

Pota«».  siilph., [?r.  vi. 

Potass,  earb,, ST.  lij. 

Mamies,  enrb tsT-  nj- 

fiodii  Rarb p*.  xxxvi. 

Cale.  phos.  prxcip 3s«. 

Coin,  earb p*.  iij. 

Ferri  reilaoti, (fr.  xxriL 

Ferrl  earb., gr.  iij. 

M.     In  raptnules  No.  60. 

Sig.  Two  (uii>Kt]IeH  ttiree  times  dally  after  eating. 
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amount  of  irn'reurial-s,  is  tlie  inisty  weapon.  The  doee  of  kxbiiewffi 
vary  from  gr.  xxx.  to  3  •-  tlaily.  The  amount  must,  be  ascerlainpil 
by  the  cxi^ncies  of  the  case  and  tbe  toleration  of  the  paiieni. 
Iron  will  #^0  with  it  in  women  and  weakly  subjects,  i.e.,  the  iodide 
of  iron  often,  or  possibly  other  forms.  Mercurials  may  be  giveo  by 
inunction,  by  the  vapor  bath,  as  the  biniodidc,  gr.  \  to  j",,  or  hichlw- 
idc,  gr*.  I  to  j^.  A  good  formula  for  feeble  subjects  is  Mass,  hy. 
drarg.,  gr.  Uj.;  Ferri  sulph.  exsiccat-^  gr.  i.  Fiat  pil.  iinum,  l<rr  11 
die. 

In  many  doubtful  cases  we  give  "mixed  trcatniHut'*  andoftci 
times  hit;  in  fact,  as  in  whist  a  pla^'er  in  doubt  leads  trumps,  mu 
neuritis  the  remedies  we  keep  in  readiness  for  a  dubious  case  an 
potassium  iodide  and  corrosive  sublimate. 

As  the  stage  of  atrophy  ensues  we  employ  strychnine,  pW 
phonis.  ai*senic,  etc.,  in  all  cases  whatever  the  etiology,  and  p- 1 
without  letting  go  the  remedy  previously  employed. 

Confinement  in  elose  rooms  or  in  bed,  or  the  exclusion  of  liffhl 
are  not  called  for  in  most  cases;  on  the  contrary,  if  the  situaiioii 
permit,  fresh  air,  exercise,  good  food,  and  good  hygiene  are  power- 
ful aids  tn  recnveiy. 

In  cases  of  tumor,  should  tiiere  be  aggravation  of  syniptoiA 
increased  doses  of  iodide  may  be  required,  and  perhaps  leeches  Ui 
meet  the  ptvsumable  vascular  alllux.     We  have  to  couihat  inthtM 
patients  nuxst  severe  and  obstinate  headache.    A  prescription  m 
commended  is  tr.  gelseminum  and  tr.  veratrum  viride,  equal  pa 
in  doses  of  ten  drops  as  required.     Sec  Tajlor,  Trans.  Am.  Op. 
Soc,  1891,  p.  189.     We  may  have  to  go  through  the   whole  list 
anodynes,  but  naturally  avoid  morphia  as  long  as  possible. 

4.  Retrobulbar  iVewn7»'s.— Cases  of  loss  of  si^ht  occur  wl 
exhibit  very  moilerate  lesions  of  the  disc,  but  have  featurea  wl 
lead  lo  the  diagnosis  of  inlhimmation  of  the  nerve  between 
globe  and  the  chiasm.  It  may  be  tliat  only  certain  groups  of  fibi 
an*  implicated  ami  these  may  be  either  the  central  (axial)  or 
peripheral.  It  follows  that  we  have  either  partial  or  total  defec 
sight.  In  other  words  we  can  have  a  central  scotoma  either 
color  or  absolute,  or  a  peripheral  scotoma  or  a  limitation  of  (It 
vhioh  may  he  either  for  colored  or  for  white  light. 

In  ci>usidehng  the  lesions  of  the  vanous  portions  of  the  aei 
vr  fc»w  two  groups  of  cases,  one  inflammatory  and  one  to; 
1^  taAer  may  be  rhi*onic,  subacute,  or  acute.  Tlie  lattter 
aihn^ckwuic  aud  is  ilue  in  tht;  groat  majority  to  ahrohol  or 
^BjWcWth  The  correlation  of  alcoholic  or  tobacco  amblvo 
^lll^  1^  jBftMOmatory  retro-bulbar  neuritis,  has  bet*n  fu^ti 
«riiaift>  A  tov  5««>rs  by  the  investigations  of  Samelsohu,  Vossii 
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ind  Uhthoff.  who  found  that  in  all  these  cases  the  axial  fibres 
specially  are  tho  sent  of  the  lesion.     Graefe  first  suggested  the 
cplanation  of  tlie  simple  inflaniniatory  type,  and  Leber  describes 
it  in  Graefe  and  Saemisch,  "Handbuch,"  vol.  V.,  829,  grouping  all 

^be  i<ind.s  together. 

P  lit  the  vhronic  iujiummatonj  cnses  there  are  scarcely  any  other 
symptoms  than  the  central,  or  possibly  and  mort;  rarely  a  periph- 

|(Bral  sootouia  according  to  the  part  of  the  nerve  attacked,  with  or 

fH'ithout  reduction  of  visual  acuity  according  to  the  severity  of  the 
lesion.  The  disc  may  be  i*ed  and  a  little  hazy  and  tho  veins  en- 
larged, or  it  may  be  normal.  There  will  be  little  or  no  pain  and  it 
will  he  ditliculL  to  date  the  beginning  of  the  a tTection.  Only  one  eye 
may  bt;  alfected;  to  lind  the  ailment  douhle  is  rare. 

In  acute  cases  other  symptoms  apjicar,  and  the  loss  of  sight 
Is  quickly  developed  and  may  be  very  marked.  There  is  pain 
which  may  be  severe,  usuully  circumorbital,  perhaps  reaching 
t-o  the  occiput;  movement  of  the  eye  is  uncomfortable;  prossui-o 
upon  the  closed  lid  pushing  the  globe  backward  causes  puin^  and 
one  eye  must  be  eompared  with  tho  other.  The  papilla  may  look 
quite  healthy  for  iveeks  even  iu  cases  which  terminate  in  blindness. 
On  the  other  hand,  it  may  in  mild  cases  show  slight  changes  and 
sometimes  the  region  of  the  macula  will  be  hazy.  When  only  the 
central  fibres  of  the  nerve  arc?  concerned  the  visual  defect  will  be  at 
the  middle  of  the  Held,  and  will  be,  as  already  said,  either  a  color 
scotoma,  viz.,  green  appeai-s  gray,  or  red  fails  to  yield  its  proper 
shade  as  compared  with  an  eccentric  part  of  the  field,  or  an  abso- 
lute scotoma. 

In  tt!stiug  those  cases  the  bit  of  colored  paper  must  be  not  more 
than  tliRM.'  mllliuietres  in  diameter,  and  while  ont?  is  held  in  the  hne  of 
direct  sight,  another  is  simultaneously  lield  alongside  of  it,  making 
an  angle  of  5°  or  10°  with  the  visual  lino.  Ihe  colored  paper  should 
be  on  a  black  ground,  and  in  good  light,  while  a  <tuick  answer 
should  be  demanded.  Visual  acuity  may  be  normal  in  good  light, 
but  by  ivduced  light,  or  with  the  color  types  of  Ole  Bull,  or  Stilling, 
or  by  the  Ught-sense  types  of  Seggel,  marked  reduction  may  ap- 
pear. Moi*eover,  with  common  type,  black  on  white,  vision  may 
be  bad. 

■  There  will  be  great  varieties  in  respect  to  the  visual  field  and  there 
may  even  he  no  perception  of  light.  Ilock  '  draws  uttection  to  cases 
in  which  he  thinks  the  periplieiy  of  the  nerve,  and  piobabJy  the 
sheath,  was  affected  and  bases  his  opinion  U|>on  the  correspondence 
which  he  found  between  the  position  of  invasion  of  the  field,  and  the 
diiHiction  in  which  movement  of  the  globe  caused  the  greatest  pain. 


'  Centrulblatt  fOr  Augenlieilkuiide,  April,  Mai,  1884,  p.  107. 
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For  example,  with  great  pain  in  looking  upward,  the  upper  part « 
theflrUI  would  show  defect  or  reduction  oT  color  sense.  Hi'cxpLiiti 
this  by  the  strelchiiifi:  of  the  sheath  of  tlie  nerve  under  tlie  move 
ment.  In  his  cases  the  upper  part  of  the  field  '^os  first  attacker 
central  vision  wjis  gradually  diniinislied,  the  lower  part  of  the  fii-i 
was  for  long  exempt  and  recovery  took  place  in  tl»e  reverse  onU'r.  | 

Nettleship '  describes  a  series  of  cases  of  mixed  kind. 

The  following',  from  my  own  note-book,  uas  typical  featui'efl: 

Mrs.  M.,  tliirty  four  ywire  of  n#^.  wife  of  a  MctbodiHt  clnivyni  • 
Jersey,  (•anif  to  inunii  Dweiiiber  iStlii,  1878.     Huh  Ijit'iimarriwl  thlr  ,,j 

hon  one  chiUl.  is  in  pxhI  lioaltli,  vxeopt  slight  indigestion  and  (x^MMiit 
rheumatic  pains.  The  liust  inen.«truation  wn.^  four  days  too  »nnji.  In  ric 
©ye  V  =■  IJ ;  in  tho  left  tiiepcly  se<*s  movement  of  tho  handfi  *\t\  tht-  <int»T  «(1* 
of  tho  Hold.  Six  cluyH  ntro.  on  awaking  in  the  tnornin^?,  fsla*  ffitind  tlini  tlw 
left  py»>  had  only  ability  to  dincorn  the  situation  of  the  window.  By  n<va 
this  hiul  l>eon  loot  for  the  e<>Eitral  rrifion,  and  renmhieil  only  in  the  fttKoie 
teni[Kiral  part  of  thp  ftelri,  «s  foond  on  iny  first  eicanii nation.  Tht*  jiupfl 
iioniiaJ,  no  hviulaclie  an*!  no  head  N\iii|>toiuK,  but  hml  "  a  feeling  of  dcoiinoB 
abtiiit  thebn_»wiuid  theupeniny^tif  the  orbit."  Menstrual**  about  every  tlipfr 
weeks,  anil  flows  copiously,  liy  opli(haliuoK'0|X'  tind  the  opt ir  nt'r\e  inji-  -i 
and  a  little  swollen  and  indiKtint-t  on  all  Hides,  except  on  the  outer  i»an  li 
veins  II  little  eidarpcHl.  tlie  arteries  nitlier  Hinall.  All  the  retina  ratluT  \\aiy 
Ophlhalnioscoijic  lesions  greatly  out  of  prnn<jrtii»n  to  tlie  loss  of  vt^nal  tatvy 
tion :  patient  put  ujmu  iodide  |xitattj«.  After  a  w(M?k  ttlie  beiran  to  tfaiii »  titlii* 
better  perception— alowly,  the  improvement  t^mtinne*!.  She  took  the  ii4iik 
for  about  four  weeks,  but  no  notes  wen'  taken  until  six  months  paAiie^].  wh«i 
in  ripht  eye  V  =  \l,  left  eye  V  =:  ^n",,.  The  nerve  was  deoide»lly  |«ile.  vww 
larfire,  arteries  unchanpHl,  and  near  the  uiiu'nla  wi<re  many  whiti^ti  dot& 
eolor-i)eiwption  very  defUHeni ;  leaves  on  the  trees  appear  blaok,  and  lh« 
only  color  wliiLili  she  readily  re<H>jc>i7.e8  is  yellow.  In  Novendier.  187U.  <it, 
eleven  months  from  the  beffinnintf.  And  (>.  1).  witJi  +  4Sf.  «»".  \'  =  \l:  (>.  .S. 
+-(iOc.  1HI\  V  =  {13:  visual  Held,  O.  S.,  uuruiol,  colur'[»erception  l>ad,  nerve  pui*, 
the  outer  half  most  decidedly.  ~ 

,In  the  case  above  cited,  mention  is  made  of  pallor  of  thedii 
at  its  outer  side;  this  feature  is  sometimes  but  not   always  co 
spicnous  in  ;ixial  neuritis,  wliether  inlhunmatory  or  toxic.    It  inn 
be  carefully  discriininaled  from  a  physiological  excavation  incliiuo 
to  the  temporal  ed>;i'.    This  will  he  easy  if  a  normal-looking  bordo 
remains  at  the  very  edge  of  the  disc,  but  even  this  fealure  may 
wanting  without  indicating  pathological  lesions. 

It  has  been  remarked  that  tho  field  of  vision  shows  a  variety) 
encroachments  in  dilTerent  classics  of  «'ases.  A  caso  is  pre.sente 
in  which  there  seemed  reason  for  the  diagnosis  of  orbital  neuritil 
and  which  presented  tho  unusual  phenomenon  of  ring  scotoma. 

M(8»  Mary  B.  B..  wt.  17,  living  in  New  Jersey,  cauio  to  me  ht  April.  I«a1 
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She  had  previously  had  nstlieiiopic  trouble,  for  which  had  been  presoribed 
\nA\i  prit*timtic*  iiiid  ttphi^riciil  kIak^^k  and  tonic  trtyitnif>nt.  Hnr  hi^alth  wiw 
ilelM-ate.  had  hud  imeiiinniiiiL,  wiu*  thnujrht  Tohodisposed  totulicrcnlosjfi,  was 
ver%'  inj[>n:-K;4ioiiablc  and  apt  tii  ihink.  her>L'lf  ^erioui^ly  .^ick.  Had  iKfu  in 
Florida  for  her  health  and  ft)r  H>nie  liiiio  prior  to  thw  above  date  had  V>een 
ipiite  woU,  had  Iiail  utitis  nii'ilia  jitttL  wa»  hlf^rhtly  deaf:  in  l>otii  ears  thrn*  is 
pcrfnration  of  the  iueml)raii:i  tynj)>aui,  and  from  the  right  there  ia  distharKe. 
During  the  summer  of  IfWS  both  eyea  and  health  iiad  hwn  pM>d ;  dnriti(f  the 
winter  she  hegnn  to  run  down,  and  often  ha<l  dizzlne-ss.  Her  limtlier,  who 
\h  a  physician,  said  tliat  she  had  rheumatism  of  theabdoiujudl  niUM'lesduHni; 
ibe  wUiler.  for  whirh  she  took  naliryUe  aeld.  In  February,  ISSfi,  hight  both 
for  distance  and  near  began  to  fail.  At  my  examination,  April  13th.  thecK-utar 
cnnditiun  wii*O.I).+  ^,  +  Vs  <■  l*^"  ^'  =  U-  O.S.+^s.  +  ,^i-.  90  V=H-  <»l'l»- 
tlialmuiiieter  tthown  a«tifrtnatiF<tu  in  eaeh  eye:  1  P  axis  90°— 1H0°,  In  eaeh  eye 
\\iis  fentral  M-otoma  for  red.  whirh  is  mon^  decided  in  tlie  right.  The  jM'ri- 
ineter  shows  no  iiniuiirnicrit  of  tiidtl  in  the  left,  but  in  the  ri^ht  there  f.s  rinnc 
scotoma  a^  shown  in  the  chart  (see  f'hart  No.  1,  p,  550),  while  there  is  no  per- 
ipheral hmitatioii.  In  readirij:  the  lest  types  at  aix  metres  witli  her  gloiwes, 
«hu  llnds  with  the  rifcbi  that  alternate  letters  stand  hit^lier  than  the  others, 
with  the  left,  each  is  divided  trom  the  next  by  a  faiut  line.  For  three  weeks 
lias  hiul  ixriostaiitand  sevcn>  headache — frontal,  temponU  and  occipittU— much 
[min  in  the  globes.  Hays  she  MJinetinies  pets  f>erfect  vision  for  n  few  beconds 
and  then  ftclnud  appears.  She  often  sees  a  while  hne  running  diaKonuUy 
across  ilie  ijaK**  Ji"d  i)t  coiiipclted  to  move  the  Imok  to  see  the  whole  of  u  line. 
Thu  line  isi^ouietiuieszif^rza^-  t^sees  colored  spots,  blue,  green,  and  red.  tiight  is 
morif  dim  at  nijurbt.  When  ritlin^  on  the  railway  or  In  a  carriage  often  sees  a 
green  striiw  aUmt  two  feet  wide  by  the  side  of  the  road,  and  it  blots  our  of 
,  view  everythioK  which  it  covers. 

These  syuiptouis  suggest  liysterlcal  amblyopia,  but  the  ring  scotoma  was 
UQini^takably  dei[iionKtrat(.*don  several  oci'-aidons.  Outside  of  it,  the  t«9t  objeet 
did  not  wholly  di&ap[)ear  but  was  very  faintly  seen.  By  the  ophthaliuoecope 
O.IX,  deep  central  excavation  of  the  nerve,  which  sto|>es  to  the  temporal 
aide,  its  tisKue  clear,  edKc  well  deflued,  no  le»ion  of  fundus.  In  O.  S.  similar 
excavation  imd  .fundus  iiormaJ  to  the  periphery.  Ordered  pota«s.  iodid.  in 
fnnnll  dr-ses,  but  it  could  not  lie  borne,  and  .«he  was  given  Blancanrs  pills  of 
ferri  irnlid.  Shi^  wpnt  away  from  home  <)n  a  visit.  She  also  ttNik  ciKl-Iiver 
oil  afterward.  She  wa*  seen  at  intervals  of  about  a  month  and  her  health 
huprr»ved.  On  JuueStb,  1880,  in  O.I).  V=  \\\  —In  O.S.  V=  \l.  Ringsct>toma 
in  O.l).  dl8ap[>eared,  but  central  scotoma  for  red  remains.  Had  an  atiaek  of 
dinmess  lastiiix  llfteiMi  minutes,  during  which  could  not  recognize  faces  nunwHi 
tlie  street.  Both  eyes,  fundus  nonuat.  Vision  equally  good  both  with  and 
without  ginssew.  On  Sept.  l-'ith.  IJ*^).  eyes  entirely  norraai,  tnilor  scotoma 
diHApiieare<1.  She  ei>iitiinied  well  for  two  years,  but  In  Jan.,  1880,  had  slight 
return  of  atfthenupie  symptoms. 

The  ca.se  was  undoubtedly  in  great  nieasure  hysterical,  but 
there  can  be  Utile  doubt  of  the  presence  of  actual  lesions,  and  the 
scotoma  for  red  points  to  the  axial  fibres  of  the  nen'os,  while  the 
ring  scotoma  in  the  right  eye  may  denote  pori-axial  neuritis. 

Cannes  of  the  disease  in  the  inllanuuutory  types  are  exposure 
to  cold,  rheumatism,  syphilis,  and  the  canalis  opticus  is  doubtless 
in  very  many  cases  the  site  of  the  reaction.    Should  the  sphenoidal 
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(issut'e  be  im'olved  other  nerves  would  suffer,  but  wcdol 
take  them  ini-o  consideration.     There  would  be  diplopia  of  such  fiorl 
as  would  bo  proper  to  the  affected  nerves.    The  epidouiic  of  1891-92 1 
Iraown  as  la  grippe  has  been  held  to  be  a  cause  by  various  wnUrs.  \ 
and  with  givat  probability.     See  paper  by  Weeks*,  iV,  i'.  Med. 
Jotimal,  Aug.  b,  lti9l. 

Prognosis  is  uncertain,  j'ct  many  recoveries  occui^-some  mar^ 
bo  complete,  others  partial. 

Treatment  wJU  1>»?  mildly  antiphlo^stic  and  be  determined  by  1 
the  view  taken  of  causation.  lod.  potass,  will  be  most  apt  to  be  I 
useful,  yet  other  indications  may  call  for  saline  diurt^tics  or  sali-j 
cylate  of  sodiimi ;  the  Turkish  bath  may  Ixi  iiM'ful.  In  anaemic  casait 
iron,  ai-senic,  quinine,  cod-liver  oil,  etc.,  will  Hnd  place.  The  eycsl 
must  be  otit  of  use  and  the  g-eneral  health  attended  to.  SomeUiiicsj 
tlie  artificial  leech,  or  dry  cupping;:,  or  a  blistei"  may  be  einployeil. 

Toxic  Hetm-hiilbar  Neuritis,  Amhlyupiti  from  AlcohA  or\ 
Tobacco,  Amblyopia  ex  abusu. — The  dimness  of  sight  caused  byj 
alcohol  or  tobacco  has  lon^  been  clinically  i-ecogmizcd.  althoiigli] 
not  until  recently  accuraUdy  undei-st^od.  The  literature  is  vi'ty] 
copious  and  much  of  it  is  polemic.  The  main  facts  can  now  be'l 
stated  with  much  assurance,  since  the  publication  of  an  article] 
by  Uhtholf  which  leaves  little  more  to  be  said.  He  exaumitnl  j 
1,000  patients  who  were  detained  in  hospital  Iwcause  of  alcoholic! 
excess  (alcoholism us)  and  out  of  these  found  Gjf  afToct-ed  with  am- 1 
blyopia;  in  6.5*  more,  he  found  the  peculiar  nerve  lesion  with- J 
out  amblyopia,  and  in  5.3,*,  pathological  conditions  of  the  nerve] 
and  the  adjacent  ivtlna.  Added  to  these  were  some  other  U»- 
sions  affecting  the  pupil,  the  muscles  and  the  retina,  making  a 
total  of  eye  diseases  among  1,000  alcoholic  patients  of  about  3ft<. , 
In  another  categ'ory  he  studied  100  cases  of  alcoholic  amblyopia,  i 
and  m  almost  all  of  them  the  lesion  had  continued  more  than  sU] 
wet»ks.  For  how  lon^  time  the  indulg-ence  had  continued  is  DO 
stated.  The  ophthalmoscope  found  in  (1.11^  of  the  amblyopic 
atrophic  pallor  of  the  temporal  side  of  the  nerve,  often  extending"] 
iH'low,  and  this  lesion  occurred  in  all  the  protnicted  ones;  mS>I 
there  was  slight  but  distinct  haziness  of  the  nerve  and  the  adjacent  j 
retina;  in  28^  there  was  no  abnormal  appearanca  That  the  out«rj 
half  of  the  nerve  is  of  ton  brighter  or  paler  than  the  nasal  side  isi 
perfectly  true  of  normal  eyes,  but  in  the  cases  designated  an  opaqui'  J 
and  emphatic  whiteness  reaching  to  the  margin  is  to  Ik*  noted,  and  j 
the  importance  of  carefully  distinguishing  normal  from  abnormnl 
appearances  is  signalized  by  the  result  of  auto;>sies.  Absolute 
blindness  very  rarely  takt^s  place  from  alcohol  alone. 


Miniefe'ft  Arohiv.  Bd.  ixxii..  Abth.  iv.,  95-188,  ISSfl;  Bd.  xxiui.,  Abih.  L. 
857-818. 1887. 
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The  pathological  lesion  is  atrophy  succeeding  to  inflammation 
of  the  axial  fibres  of  the  nen'e,  and  the  beginning  may  be  at  any 
part  below  the  chiasm,  although  by  prijfenMice  it  utTects  the  distal 
that  is,  ocular,  portion  of  the  nerve.  With  deep  lesions  some  time  \i^ 
required  for  their  manifestation  at  the  disc — hence,  in  many  cases, 
no  visible  sipm  is  alTorde<l. 

Other  poisons  cause  similar  Jesions,  and  out  of  204  cases  of  retro- 
bulbar neuritis  the  following:  table  is  insti-uclive;  138  were  from 
toxic  causes,  and  66  from  miscellaneous  causes,  some  of  them  in- 
flammatory:— 


From  abuse  of  alcohol 64 

"     alcohol  and  tobacco 45 

"     abuse  of  tobat'co 23 

"     diabet«s 8 

'•     lead 1 

"     Bulphuret  of  carbon S 

188 


From  syphilis,  acquired t 

hereditary t 

•'     multiple  pclerosis ft 

'*     cold 5 

**     menfitrnal  dlFturb^ces 8- 

**     pr^nanoy 4 

**     \ov»  of  blood  at  abortion 2 

*•     anomaly  of  heart 1 

•*     periuHtitiH  orbit» 1 

**     unknown 32 


It  appears  that  in  Germany  amblyopia  from  abase  of  tobacco  is 
considerably  less  frequent  than  from  alcoholic  poisoning.  In  Kng- 
land,  judj^lii^  from  Mr.  Hutcliiuson's  papers,  the  proporliou  is  prob- 
ably greater.  Mr.  H.  speaks  of  the  great  strength  of  the  tobacco 
used  by  his  patients.  The  apparent  infrequency  of  the  affection 
among  Orivritais  is  explained  by  the  mildness  of  their  tobacco.  It 
is  very  notable  that  all  the  first  group  of  cases  are  males,  and  of 
the  HtH'ond  38  were  m<*n  and  28  wonxen.  Smoking  seems  more  hurt- 
ful than  chewing,  but  1  have  seen  the  effect  from  the  latter  habit. 
Indulgence  for  man^'  years  is  usually  necessary  to  produce  the  re- 
sult. 

The  symptoms  are  color  scotoma,  or  absolute  scotoma,  vary- 
ing in  size  and  either  central  or  parucenlral.  The  shape  of  the 
scotoma  has  no  relation  to  the  Idnd  uf  poison,  as  Foi'stcr  has 
claime<i.  There  may  be  no  reduction  of  acuity  by  test  types,  or 
vision  may  be  extretnely  bad.  The  periphery  is  not  rtlTecte<l. 
Patients  are  sometimes  conscious  of  their  color  defect,  as  was  tlie 
fact  with  an  artist  who  never  drank  wine  or  liquor,  but  smoked 
constantly  and  complained  that  he  no  longt^r  found  hitnsulfalde 
to  get  the  brilliant  cIToet  with  reds  which  \\v  had  bfen  accustomed 
to.  There  is  sometimes  a  glimmering  sensation;  there  is  no  pain 
either  spontan*M>us  or  on  pressure.  Commonly  both  eyes  are  af- 
fected and  the  progress  of  the  disease  is  slow,  both  in  culmination* 
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and  iti  recovery.  The  blinciiiess  relattjs  to  both  ivil  and  ^reen. i 
ID  very  rare  {.ixsea  to  blue,  just  al  the  ceutrc.  Mr.  Nctllc-hiiip  i 
ports  a  case  of  rin^  scotoma  added  to  the  central  scotonui.  To 
bliMdiiess  is  not  coinnion.  Other  symptoms  appear  in  enfeeble 
luent  of  ihe  ocuktr  muHcles,  atid  to  some  extent  oT  accoiiiiutHlaliun 
The  muBCular  asthenopia  is  sometimes  very  conspieiiows  an 
pn'siMits  debility  in  all  the  binocular  movements,  whether  of  ab-* 
dtictioii  or  adduction.  A  "  wt;ak  heart"  iw.iy  nr  may  not  bedt&- 
covft\>d;  and  so  is  it  with  the  frequent  pulse.  A  neui*otic  condition 
is  sometimes  very  pronouuced.  Patlioloffical  anatomy  nee*!  iiotl 
enlarged  upon,  but  inspection  of  F'lj^.  *"i3  and  254  from  Uhth«ll 
shows  the  localized  character  of  the  lesion  and  the  dillerent  sites  i^ 
may  occupy  in  ditl'orent  parts  of  the  nerve.  W'liilc  all  parts  pr 
Bent  multiplication  of  nuclei,  the  heavily  shaded  parts  (stained  bji 
carmiiiel  ,^ivc  the  refe'kms  most  concerned. 

Treatment   demands  entire  abstinence*  which   will   be  fn-cl; 
protui-sed  and  not  so  often  practised.    lodidoof  potassium  seenisti] 
be  of  use.  and  Minor  h.'^.sfound  cases  of  recovery  in  tobaccoanibtr- 
opia  under  its  usi^  when  abstinence  was  not  practised.     Thetn-. 
forcement  of  abstinence  with  alcohol  amblyopia  is  imperatire. 
cu|»pinijr,  hot  foot  baths,  and  the  Turkish  bath  may  Ik*  ofvalucj 
Cmicmnitant  sytuptoins  of  dyspepsia,  iuMtmnia,   must  Iw  suilabic- 
dealt  with.     Hypodermic  hijectious  of  strychnia,  ^r.  ,^  or  ^  <latly,| 
will  often  yield  excellent  results,  and  the  remedy  may  he  piven  in 
granules  in  increasing  doses,  beijinnin^^  with  jV  daily  and  ^oiiigto^ 
I  or  more  in  some  cases.    In  mild  cases  no  drn^may  be  needed.    In 
some  4uinino  as  a  tonic  acts  well;  Filehne*  found   in   Iiimself  tbati 
durin;r  four  weeks  after  quitting-  smoking,  sight  jrrcw  worse  ami  I 
then   progressed   to  recovery.     Resuming  the   habit  was  not  abl 
first  attended  by  harm,  but  later,  sight  again  failed.     Other  tosicl 
agents  cause  axial  neuritis:    Fuchs  n-ports .s^ramoHiujH,  the leavp 
smoked  for  asthitia:  Un-  man  u.sed  them  freely,  and  did  not  useto-I 
b^icco  or  alcoliol  ("  Lehrhuch/'  p.  4T7) ;  and  sulphur  used   in  cauut*! 
cbouc  factories,  as  bisulphide  of  carbon.    Lead  causes  the  samal 
effects  and  is  much  more  rebellious  to  treatment.     Wi-  may  baval 
peripheral  neuritis  as  well  as  axial,  and  we  shall  be  guided  in  de-' 
ciding  the  localization  by  the  quality  of  the  field.    The  scotoma  of 
diabetes  and  of  s()me  other  cases  might  be  called  toxic.    SceKnappr| 
"  Orbital  Optic  Neuritis,"  Arrhives  fiir  Ophth.,  J.an.,  1891. 

(NoTK. — The  patholopiral  deuiontilnition  of  Axiid  optit:  neuritis  is  one  of] 
the  most  uitereetinK  dL-woveries  <»f  n-eeiit  ophthiilmolog}'.  The  first  rlt^irj 
«we  with  ftutoiwy  wai*  published  l>y  ^nnielHohii  in  1882,  who  coiifirnied  wlml] 
has  already  bt^u  ctrnjei'tnred  with  some  eorreetneKS,  by  Ix'Wr.  Mich*"!.  Llelj-  J 

'Oraefe,  Arohivf.  Ophth..xxxi.,  11,35. 1885;  al<oarDeoow,Graero.ATehiv,j 
xxxriii.,  1.  1. 
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typlCAl  locomotor  ataxy.     At  the  prf«enl  time  h  cbw*  of  etrubifmot  i 
under  luy  notice  in  a  boy  of  ten  years,  whose  rifcht  optic  nerve  tiAtc 
hypeneuiis,  V  =  0.7,  H  =  1.5  D;  the  left  eye  has  V  =  0.1,  H  =  3.    D,  «ilk| 
deflned  central  scotoma  for  red.  and  the  nerve  shows  a  distinrt  »rt«  i 
triaiiKular  shape  on  the  outer  and  Ii)wer  side  of  opa(iue  while  tissav^KUb 
ull  the  rtwt  of  the  disci;  is  hyiwriPiuii*.     Tiie  lx»y  waa  notiee«l  during  Ubt 
Infancy  U>  liave  peiMilinr  eyea  and  miuinteil  when  two  ytytra  uld.    TJiif » 
to  iiidi<*atH  conjfenital  axial  neuritJB.     Leber.  G.  and  8..  v,  ts32.  oAsi^uitsln^ 
eolor  sroN^tua  with  tionital  vislrm  to  Ihe  optic  nervo  legion,  and  whilf  < 
scotoma  with  rechiccd  Hijfht  he  ('aUm  a  retinal  scotoma,  that  the  latter  titol 
dettionrtl rated  by  testmg  the  lipht  sense  with  Forster's  app^uutUR 
feel  more  oouifortoJble  by  dim  li^ht,  yet  in  reality  their  vi&ion  Is  wuisk. 

Atbophy  of  the  Optic  Nerve. 


We  Hpfiak  of  primary  atrophy  not  of  that  which  follows  in 
mation  of  the  n(M-\'t'. 

Symptoma. — They  are  both  subjective  and  objective.    The  for 
relate  to  vision,  which  may  be  impaired  in  the  most  various  de^ 
— both  as  to  acuity,  the  bcnindaries  of  the  field  or  interruptions  in  j 
and  as  to  color  sense  and  lig:ht  aensQ.     With  iliiniuislied  mgl 
is  sometimes  shrinl^iuf,^  from  strong  light,  while  with  grreai 
duced  sight  the  contrary  obtains.     Rarely,  patients  complain 
g-limmerinfrs;   the  onset  of  the  trouble  is  stow.     With  total  lossi 
sight  there  will  usually  be  dilate<l  pupils,  but  on  this  point  iui|i 
tant  differences  occur,  because  inactive, unequal*  and  reduce<l  pup 
are  tharacteristie  of  the  larg«  class  of  cases  which  depend  on  spin 
lesions.    It  is  related  of  one  case  as  a  great  exception   that 
pupils  reacted  when  exposed  to  light,  yet  there  was  abeoluto  Win 
ness.    The  eye  commonly  looks  normal,  and  there  is  no  pain. 

The  ophthalmoscope   alone  reveals  the  true    situalion.     (S 
Colomd  Plate,  ^''igs.  10  and  11.)    Tlie  appearances  of  the 
tion  art?  somewhat  variou.s.     The  nerve-disc  is  always  opa(|ue,aii 
in  the  greater  number  of  cases  is  white;  but  we  also  find  it^j]| 
leaden^  bluish,  or  "  dirty."    Very  often  the  lamina  cribrosa  is  i 
spicuous,  appearing  as  a  mixture  of  white  and  dark  dots,  or  mtor 
ing  fibres.    The  ju'rve  is  Hal,  or  more  often  concave,  and  is  e>i(>eciall 
apt  to  be  saucer-like;   the  degree  and  kuid  of  concavity  will 
moiUned  by  the  original  foiTU  of  its  surface,  whether  or  not  it  m^ 
have  had  a  physiological  excavation.    The  outline  is  always  in: 
vanced  cases  sharply  defined,  and  is  often  deeply  pigmented.   The 
may  be  a  time,  if  atrophy  follows  inflammation,  when  the  border  I 
ragged,  or  striated,  or  ill-defined.    According  to  the  nature  of  it| 
stirface,  Iwth  as  to  color  and  form,  the  nerve  may  be  nncomiuon 
bright  and  luminous,  or  of  a  dull  hue.    There  are  cases  of  par 
atrophy  where  the  temporal  half  is  Avhite  and  pallidt  while  ih 
nasal  aide  is  red.    C'ix^  tftxist  bft  taken  not  tfl  hastily  pronoimo.'  i 
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such  a  condition,  because  such  an  arrangement  is  often  normal. 
The  vital  point  in  diag-nosis  is  want  of  transparency  in  atrophic 
nervo-tissuf,  wbilt*  healthy  substance  always  is  IransiKircnt.  (The 
uprig-ht  ima^e  and  the  edg-e  of  the  illuminated  surface  as  it  is 
moved  by  slight  rotation  of  the  mirror  will  best  reveal  the  condition.) 
A  want  of  capillary  vessels,  and  the  development  uf  connective 
nerve-tissue,  while  healthy  sul>stance  always  is  transparent.  A 
want  of  capillary  vessels,  and  the  development  of  connective 
tissue,  Ls  necessarily  implied  in  the  above  description.  As  to  the 
lar^r  vessels,  the  arteries  will  be  small,  sometimes  thready,  and 
the  veins,  altliough  larger,  will  also  be  of  ixnluced  size.  Some- 
times the  vessels  are  not  much  changed  in  calibre,  and  in  other 
cases  they  are  almost  entirely  wimtins".  It  is  not  nuv  to  find  the 
vessels  boixlered  with  ^raj--  or  whitish  lines,  so-called  peri- vasculitis. 
(See  Colored  Plate,  Figs.  3  and  6.)  Often  there  will  be  traces  in 
the  retina  of  a  concomitant  or  pr&^?xistinf?  lesion. 

The  subdivisions  of  nerve  atrophy  are  made  according  to  color 
into  white  and  gray  (Leber),  the  latter  being-  regarded  as  significant 
of  spinal  lesions,  but  there  are  mixed  forms  and  the  distinction  has 
only  an  approximate  value.  For  example,  nian^'  old  cases  of  glau- 
coma have  a  gray  or  bluish-gray  color.  It  must  also  be  remarked 
that  in  old  age  the  nerve  often  loses  its  clearness  and  may  become 
gray  or  leaden  with  no  c\'idencc  of  impaired  fimction.  For  recogni- 
tion of  slight  changes  in  color  tho  light  must  always  be  weak. 
Cases  of  a  simply  pallid  ner\*e  occasionally  occur  which  so  closely 
resemble  atrophy  as  to  be  verj'  puzzling.  This  may  happen  htith 
in  young  and  older  persons  and  naturally  will  appear  in  the  ana-mic. 
The  point  to  be  especially  noted  is  the  texture  of  the  ner\'e.  A 
pallid  and  pellucid  nerve  is  not  atrophic.  If  pale  .ind  opaque,  or 
dead  looking-  and  into  whose  texture  one  canuot  penetrate,  this 
denotes  atrophy. 

Another  division  of  atrophy  is  into  primarj"  and  secondary,  or 
into  mtHlullarv  and  interstitial;  the  former  is  a  lesion  of  the  nerve 
fibres,  the  latter  concerns  the  connective  tissue  and  may  be  pre- 
ceded by  inflammation.  Atrophy  affects  the  papilla  primarily  or 
secondarily,  and  may  rnme  from  disease  in  the  retina  and  chnrni{l 

for  with  glaucoma;  it  may  ensue  'd.t\.vr  lesion  of  the  titinU  of  the 
nerve;  it  may  be  cerebral  or  spinal  or  from  numerous  general 
causes.  Men  are  affected  in  much  greater  proportion  than  women. 
It  occurs  at  all  ages  and  may  be  congenital.  Tlien'  is  a  hereditary 
tendency  which  has  been  noted  by  Leber,  Nettleship  and  others. 
iLiny  mombei's  of  the  same  fainily  have  been  known  to  be  victims. 
Causes. — A  carefully  studied  collection  of  cases  by  Uhthoff,* 
amounting  to  163,  gives  the  following  results: 

'Gra^rnV  Ari'hiv  r.  Ophili.,  x\v\.,  Ahrh.  1.  1880,  and  "Beitrffge  lur 
Fathulojfie  diw  Seliuerven."  etc,  Berlin.  l8tJ4,  p.  tW. 
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Spinal  cord .Ill 

Brain 41 

Simple  progrpBsive 22 

After  neuriti«  optii'A 17 

Sudden  emlM:>Iii*in  of  arteries H 

DiscoiKe  and  aceideiit  in  orbit .    .       U 

Dementia  paralytica 7 

Lu«8  of  bkiod 4 

AIcdIioUsiu 4 

Lead  poisoning  2 

Hereditary 8 

Injury 8 

E|iilei>sy  9 

Nephritis 1 

Railway  Hpint*. I 

CkiDgenitnl  with  tiydrophthaltuia 1 
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It  is  seen  that  in  tlie  above  table  only  causes  outside  of  Ibtffi 
are  mentioned  and  we  naturally  take  only  these  cases  into  con 
eratiuii.     Just  UK>  of  the  above  cases  depend  on  lesions  o(  the  1 
and  spinal  cord,  or  inoi*o  than  54?^,  which  is  hifi"hcr  i  ban  th**  Bf; 
given  by  Galczowski '  from  16(3  cases.   Still  oUier  ca.us<>s  are  all** 
viz.,  fevers,  menstrual  disturbances,  etc.    Tho  numerical  fn-qufD 
of  spinal  cord  lesions  as  a  cause  of  atrophj'  has  l>een  noted  by  tua 
obser\'ei*s  and  the  longer  the  cases  are  kept  under  obscrratlOB  1 
nioi*e  decided  beconu's  tliis  pre jMinde ranee.    Tlie  three  syrnptitny 
to  be  looked  for  in  spinal  cases  are  nerve  atropliy ;  ubnoriuitk?) 
the  action  of  the  pupils,  viz.,  small  size,  inequality,  torpor,  lack  i 
response  to  lij^ht  vvliilo  rt^spondin^  to  co!ivcr|rcnce  and  aer 
tion  (Arg^^li-Robertson),  indisposition  to  dilate  upon  sharp  h 
of  the  skin  as  by  a  pin  prick  or  the  faradic  brush;  ant)  the  want 
knee  rellex.    The  last  syniptom  may  at  a  jtrivcn  perio*!  bt-  wanlinfl 
yet  in  course  of  timeappear;  so  with  pupil  abnormities.    Both  cVp 
will  be  alleeted  and  blindness  occur   in  from  one  to  three  years:  J 
shorter  period  is  rare.    In  the  great  majority  of  cases,  about  foo 
fifths,  the  whole  fleUl  is  inxpaired,  and  its  reduction  takes  place  ron 
centrically  from  the  prriplicry^ while  visual  acuity  steadily  dechn 
Sometimes  well-dethied  sectors  are  cut  out  and  verj'^  im'gularoub 
lines  are  formed,  and  the  remaining  portion  may  continue  relative 
pood  for  a  long"  period.    Sinpidar  maps  are  sometimes  thus  pro^lurp 
— andasspccial  peculiarities  the  following- may  be  noted;  bUndmr! 
of  the  upper  or  lower  halves  of  the  field— and  cases  where  t>he  M 
becomes  excessively  narrow  and  regular,  and  with  vct^*  fair  vi 
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both  for  white  and  colors.  The  occurrence  of  central  scotoma  in 
spinal  lesion  has  been  noted.  Defect  of  color  sense  is  the  rule,  the 
ability  to  reco^ize  s'roen  Ls  usually  first  lost,  then  red.  then  yellow 
and  blue.  The  pi-oper  linuts  of  recognition  of  the  respective  colore 
will  be  reduced  and  finally  their  perception  grradually  fades  entirely. 
Sometimes  the  first  color  lost  is  red— while  green  may  remain.  In 
what  direction  impairment  of  the  fk'UI  first  appeal's  in  spinal  optic 
nerve  atrophy  cannot  be  declared;  different  authors  give  ditfcrent 
results. 

In  thest*  case-s  further  symptoms  duo  to  the  spinal  lesion  will 
eventually  app<!ar,  viz.,  trouble  of  the  bladder,  staggering"  gait, 
constriction  of  the  body,  burning  of  the  feet,  mental  impairment, 
vertigo,  etc.;  while  the  lightning  pains  will  have  existed  both  long 
befoi*e,  during,  and  after  the  nerve  atrophy. 

Atixtphy  from  cerebral  causes  includes  those  which  have  been 
preceiled  by  papilliti.s,  and  of  which  the  causes  have  been  previously 
mentioned,  viz.,  tumors,  etc.  {see  p.  602).     Perhaps  one-fourth  of 
the  cases  are  of  this  type,  but  this  is  necessarily  mere  conjecture. 
Among  other  causes  arc  meningitis,   hj^drocephalus,  mechanical 
pressure  of  tumors  on  the  nerve  or  on  its  deeper  connections,  dis- 
tention of  the  third  ventricle  pressing  on  the  chiasm.    Narrowing 
of  the  optic  canal  by  periostitis  is  not  an  infrequent  cause.   Injuries 
which  cause  fissure  of  the  orbit,  or  of  the  canalis  opticus  (Holden), 
^or  of  the   base  of  the   skull,  may   eventually   show    their  effect 
^l>y  ati-ophy,  while  amaurosis  maj-  have  preceded  it.    Disseminated 
sclerosis  and  general  paralysis  of  the  insane  (paresis)  cause  atrophy. 
The  latter  is  preceded  by  distinct  but  moderate  chronic  infiamma- 
tory  signs.    Embolism  of  the  retinal  artery  and  sometimes  cerebral 
Bliemorrhuge,  or  embolism,  aro  followed  by  atrophy.    Severe  hemor- 
rhage from  any  source  is  followenl  sometimes  by  optic  neuritis  and 
also  atrophy.  eitluM"  primary  or  secondary.    I  have  seen  atrophy 
Bfollow  softening  of  the  brain,  but  the  sequence  is  rare.    There  are 
^also  cases  of  hereditary  and  infnntile  atrophy  of  various  causation. 
Sclerosis  of  cerebi-al  vessels  has,  Michel  thniks,  uiiportant  inttuence. 
B       Atrophy  occurs  in  some  cases  as  a  primary  lesion  of  the  nerve, 
^both  In  the  papilla  at  the  onset,  or  retro-bulbar  and  subsequently 
exhibited  in  the  papilla.     The  condition  is  analogous  to  primary 
optic  neuritis.     General  diseases,  viz.,  facial  erj"sipelas,  diphtheria, 
^typhus  and  typhoid  fevers,  diabetes,  scarlet  fever,  menstrual  ir- 
^regularities,  pregnancy  (Loring,  "Text-book," Part  II.,  p. 206),  etc., 
are  correctly  catalogued  as  causes.    Many  times  we  are  quite  un- 
^_able  to  assign  a  cause  «*itb  any  assurance. 

^m  Morbid  Anatomy. — In  the  mednllfiry  or  parenchymatous  atro- 
phy which  we  have  with  ataxy  and  other  conditions,  the  medullary 
part  of  the  nerve  fibres  disappears,  at  first  becoming  pale  and 
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varicose  aud  interspersed  with  celU  of  granular  fai,  wliit 
cspcciully   abundunl   lo    Ihe  ehiasm  and  tractus.      Amyiotd 
pUHclus  appear  and  luore  numerously  in  the  ci^rebral  {larUot 
tractus.     After  a  time  the  nerve  fihrt's  are   reiluceU  to  :»i  m 
ferent  structure  and  the  whole  nerx-e  becomes  suialler.    TU  ( 
nectivtt  tissue  becomcj?  somewhat  increased,   though   not 
inarktid  deg^ree;  the  walls  of  the  hlood-vess«»ls  Iwcome  lUl 
and  tlieir  calibi-e  reduced.     Few  llbrcs  or  many   ma^-  be  in' 
and  in  sectors  or  porUons  or  for  the  whole  leug-th  of  the  nirvDl 

likewise  in  itj  cerebi-aJ  coi 
u:ition. 

As  a  result  of  tbcilii 

in^  of  the  constituents  A 

nerve  its  size  becomes  x\ 

;iiid   it   opens   up  the  sh 

■;ivity  as  displaviMl  in 

I  oiu  Jae;^er,  especially 

he  papilla.       From  ti 

.  1 1  i«jn   the    f urmaliou 

shallow  excavation  of 

in  extreme  atrophic 

understood. 

Tho  textural 
understood  by  tl 
Ponc*'t,    Fig.  2:.t. 
tion  of  a  normal  tn 
t;57  shows  the  ner\*e  wl 
passed  thi-oui?h  the 
innamnuitiou  and   a; 
atrophy.     The  case  was 
locomotor  ataxy  and 
tient  haU  been  blind  forlJi 
years. 

The  atrophic  proce 
htisel  up  by  destructive  dis4'asc  of  the  retina,  by  luiwor  extu" 
of  I  he  eye,  and  will  ascend  to  and  beyond  the  chiasm.  G 
experiments  in  removing:  the  eyes  of  young- animals  have  i 
demonstrated  this  rtfect.  On  the  other  hand,  lesions  of  the 
cal  sight  centre,  of  the  tractus,  or  of  the  cbiasnif  \k\\\  verv  \ 
give  rise  to  nerve  atrophy.  The  pressure  of  tumors,  fore)gw  X 
and  exudation,  exiiibits  the  same  efTect.  The  descending  pro( 
much  slower  than  is  the  ascendin^r. 

Interstitial  atrophy  found  after  inflammation  or  after  set 
exhibiu  n  much  larprer  development  nf  connective  t issue .ind  i 
with  choUin;^'- of  the  nerve  fibres.    They  lose  their  mvelin  anfl 
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plianged  into  connective  tissue.  A  greater  or  less  portion  may  be 
ivolvod.     lu  the  retina  tlie  layers  which  suffer  are  the  optic  llbres 

^dU  g-ung^lion  cells,  while  the  remaining  layers,  as  a  rule,  are  iniact. 
Under  this  head  cumes  a  very  iiiterestinjr  class  of  cases  which 

>resunt  the  white  color  of  atrophy  with  but  little  loss  or  possibly 
erious  loss,  and  ultimato  recovery,  of  sight.    In  them  interstitial 

aeiiritis  causes  proliieration  of  connective  tissue,  with  consecutive 

BhoUingand  daniaj?L'  of  the  metlullary  sheaths,  without  destnic- 

tton  of  the  axis  cylinders.  Such  cases  are  found  with  disseminated 
clerosis  or  in  primary  lateral  sclerosis.    See  Zimmerman,  Arch.  f. 

'Jphth.,  XX.,  3,  ;i2y,  1H91. 
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.  L— I.  Intt-mnt  8he«th;  2.  xheaUuof  ooa* 
_j  Unme,  ivpantlxig  the  buiuU«ii;  S,  optic 
»flbrM. 


Fto.  2b'i—\.  tattrnal  Bhcttlh,  Ln>ertrophb-d 
uul  »c1eriiM>i);  U,  i-piclHrmio  f^obtUM  conimou 
In  old  |Mfrwia»:  \  iifttp  mitotAocM  whollj 
dteoricHMtn^  I ;  *,  (■"tint".-tiv«  liiwin*-  very  aboD- 
duit  lilKXJt  tl>4}  Duaif^njuti  Dno  vinwt^l*. 


ProfjnoRift. — Seldom  la  It  otherwise  than  bad.  Proper  wei^bt 
lust  be  given  to  fiurrouniiin^r  and  causative  circumstances,  because 
the  nerve-lesion  is  often  concomitant,  ami  its  cliar.icber  largely  dt*- 
^eiideiit  on  the  cliief  alTeelion.  Certain  cases  retain  i*e]narkable 
bight,  and  they  are  nuUH  likely  to  he  the  inlui*stitial  where  the  pn- 
lary  affection  is  in  the  connective  tissue.  See  Zimmerman,  I.e. 
If  the  originating  disease  has  ceased  its  activity,  as,  for  example, 
leuingitis,  and  some  sight  remain,  this  may  even  improve.  I 
liave  seen  several  such  instances,  and  moL^;  especially  iu  youug 
subjects.  Nettleship  '  has  published  several  "cases  of  recovery 
from  amaurosis  in  young  children,"  doubtless  intei-stitial  atrophy. 
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It  is  rjg'ht  bo  emphasize  the  statement  already'  made,  that  pulli 
of  norve  must  not  be  mistaken  for  atrophy.    Neither  must  a  Iri( 
atrophy  be  always  prouoimced  progressive.    The  state  of  Uiu  fii4 
and  the  quality  of  the  color-sense  are  to  be  duly  considered, 
consolation  is  often  possible,  viz.,  that  the  rate  of  progress  to 
bad  will  be  slow. 

It  is  altirmed  that  regular  concentric  hraitation  is  moretinrava 
able  than  fields  of  irregular  outline  caused  by  deep  entering  ang 
of  darkness.     It  has,  however,  been  shown  that  ^od  vision 
a  very  narrow  field  is  sometimes  long  preserved.     Cases  wliii 
show  a  similarity  in  the  irregularities  of  the  two  fields  are  to  I 
traced  to  brain-lesion,  and  they  may  or  may  not  be  curable.    Ob 
ignorance  of  the  true  pathology  of  many  cases  should  rcsimiai 
from  dogmatism,  and,  while  we  utter  only  tJie  truth  so  far  i» 
know  It,  we  ought  to  hesitate  to  pronounce  a  doom,  which  mas 
regard  as  worse  than  death. 

Treatment. — The  fli-st  indication  is  to  correct  any  and  every* 
parture  from  normal  function  which  we  can  discover  or  con 
m  nutrition,  sexual   organs,   lungs,  etc.;    also   to   counteraci  tt 
syphilitic,  rheumatic,  or  gouty  diathesis,  and  scrofulous  tendenrm 
to  discriminate,  so  far  as  may  be  possible,  disease^^  of  the  brain  bihI 
spinal  cord,  and,  even  when  there  may  be  no  token  of  syphilis,  iodiil* 
of  potassium  in  high  doses  is  justly  esteemed.     Under  these  heads 
arc  included  many  possibilities  of  treatment  suited  to  the  peculia 
ties  of  each  case.    Miuute  doses  of  "gray  powder"  are  much  in  i 
among  English  physicians.    Corrosive  sublimate  in  watery  sob 
tion  is  also  a  useful  prescription  for  children,  giving  gr.  ^j  or  gr.  ^ 
for  several  months.     It  has  the  advantage  of  being  tast^^less. 

The  tendency  to  attribute  locomotor  ataxy  to  syphilis  Ifods 
force  to  the  prescription  of  mercurials  and  iodide  of  pot<tssinm.  or 
iodide  of  sodium.  Many  times  the  nerve  lesion  simply  follows  ibc 
general  malady  and  too  often  we  are  wholly  at  a  loss  to  know 
what  to  suggest.  As  the  optic  lesion  goes  with  the  spinal  di-  • 
reference  may  be  made  to  an  important  article  by  L.  C.  Gmy.  ^ 
y.  Medical  Journal,  Nov,  t6th,  1889.  In  former  times  setonnand 
blisters  and  moxas  were  much  employed;  now  the  actual  c;ii  t-r. 
is  applied  to  the  scalp  and  to  the  skin  over  the  vertebra?,  wbi-n  n 
brain  or  the  spinal  cord  are  thought  to  be  congested.  The  furadic 
brush,  rest  in  bed,  etc.,  are  employed.  When,  however,  these  pro- 
ceedings have  been  tried  or  do  not  seem  to  have  any  clauu.s  for 
trial,  we  are  reduced  to  the  use  of  a  few  remedies.  The  most  im- 
portant is  strychnia.  Nagel  has  the  cn-dit  of  having  taken  it  up 
systematically  and  with  energy,  anil  claims  special  benefit  from  its_ 
hypodermic  administration,  ^ving  of  the  sulphate  of  strychnia 
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iS  grain  once  daily  in  the  temple.     His  method  has  been  largely 

|opte<l,  but  it  is  to  many  patients  inapplicable,  because  of  the 

bti«tuiit  attendance  on  tlie  phyMciau  which  it  necessitates.    One 

fty  theivfoi-e  substitute  its  internal  administration  in  granules, 

lich  may  be  -^^  or  ^  ^ra,in  each,  and  give  a  quantity  sufficient  to 

i^u'ing  about  manifest  constitutional  symptoms.     There  will  be  a  ten- 

Bcy  to  cramps  in  the  logs  and  in  the  lower  jaw,  sometimes  colic, 

id  sometimes  exalted  nervous  excitability.    The  amount  requisite 

[obtain  this  result  will  be  diirereut  accoi'ding  to  the  subject, but  \ 

un  daily  is  not  a  large  amount  for  an  adult  male,  and  I  have  given 

lin  with  impunity.     Tljis  amount  is  to  l>e  gradually  it-aclied  by 

Jing  to  the  number  of  granules  every  third  day,  until  the  proper 

iplonis  appear.     When  the  full  effect  of  tlie  drug  has  been 

ched,  the  dose  is  to  be  kept  up  for  three  or  four  weeks,  or  so  long 

[teontinuous  gain  is  observed,  and  this  may  go  on  during  three 

snths.     If,  after  three  weeks  of  strychnia-symptoms,  no  improve- 

Bnt  in  sight  is  discoverable,  the  remedy  may  be  considei*ed  un- 

iiUng. 

Another  remedy,  which  is  le.ss  positively  etfective,  hut  is  to  some 

ant  useful,  is  phosphorus.    It  is  sometimes  given  with  strychnia. 

is  not  advisable  to  push  it  to  the  production  of  constitutional 

^mptoiiis,  and  it  is  not  usually  carried  higher  than  ^^  grain  daily. 

.combination  of  the  following  kind  is  a  tonic  of  high  value,  both 

'  these  cases  and  in  many  dcbihtated  subjects.     It  has  the  virtues 

'  both  remedies. 

ft  Acid,  phosphoiici  dil., 3  iij. 

Strychnije, gr.  i. 

Take  thirty  drops  in  water  three  times  daily. 
The  proportions  may  be  varied  as  desii-ed. 

As  to  zinc  and  nitrate  of  silver,  I  can  say  nothing  from  experi- 

^ce.    Cod-liver  oil  is  often  helpful,  but  not  as  a  specific  like  strych- 

Quinia  and  iron  are  many  times  indicated.    Electricity  has 

^led  to  vindicate  its  pretensions  to  any  real  value,  although,  by 

1  capacity  for  exciting  phosphenes,  it  fosters  the  hopes  of  a  ci*edu- 

as  incurable. 

Stretching  the  optic  nerve  by  a  strabismus  hook  passed  behind 

ae  globe  has  been  practised  (Wecker),  but  it  has  not  been  found  of 

ilue. 
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inatism  may  be  direct  or  indirect.  A  direct  blow  on  tbe  eye  may 
soiiiftiiiu's  caus(f  uinblyopia  without  visible  tissue  lesion  except  as 
follows:  Fii*st,  immediate  rigid  contraction  of  the  pupil.  This  has 
been  not«<l  by  Berlin,  and  prohably  by  othei-s.  I  have  seen  it  a 
number  of  times.  The  contraction  is  to  the  smallest  size,  and  re- 
sists fur  houi-s  the  most  vigx>rous  use  of  atropia>.  So  small  have  I 
found  the  pupil  that  ophthalmoscopic  examination  has  been  impos- 
sible. Berlin  {Klin.  Mmtutsbl.,  XL,  p.  42,  18T3),  writing-  upon  con- 
cussion of  the  retina,  divides  these  cases  into  two  groups:  First, 
those  in  which  central  vision  is  mo<lerately  impaired  (say  to  ^^A  or 
to  5*flV)f  while  peripheral  si^^ht  is  Intact.  In  a  few  days  sight  is 
fully  restored  and  he  thinks  irregular  astigmatism  of  the  lens  is 
the  proper  explanation.     See  p.  613. 

Second,  Berlin,!,  c,  describes  cases  of  direct  injury  to  the  globe, 
in  which  he  has  seen  a  spot  of  whitish  opacity  of  the  retina  at  a 
point  opposite  the  place  of  injury,  and  sometimes  also  on  the  site  of 
the  blow,  which  begins  to  appear  within  a  few  hours,  and  vanishes 
after  two  days,  with  iTStunition  of  vision.  1  have  noted  this  lesion, 
and  it  must  generally  be  sought  at  the  extreme  limit  of  the  oph- 
thalmoscopic field.  Knupp  has  n-ported  cases.  In  experiments 
upon  rabbits  lie  always  found  a  subchoroidal  hemorrhage  at  tlie 
situation  of  the  retinal  opacity.  Aub  [Archives  of  Oph.  afid 
OtoL,  vol.  n.,  173)  reports  a  ease  of  metamorphopsia  after  a  blow, 
which  implies  disturbance  of  the  retinal  elements.  There  maybe 
innumerable  coiiiplicaiions  of  sut'-h  injuries  in  other  lesions  of  the 
globe,  such  as  hemorrhages,  Irido-dialysis,  distortion  of  the  pupil, 
etc.,  but  they  are  not  now  vmder  consideration.  Continual  pivs- 
sure  on  the  eyeball  will  cause  blin<lness.     Testelin  reports  it  in  a 

I  man  who,  wJien  drunk,  lay  for  many  houx-s  with  his  eye  pressing 
upon  his  hand.  Graefo  cured  a  case  of  severe  blepharospasm,  which 
had  la-sted  .eleven  months,  by  section  of  the  supraorbital  ner\-es, 
and  the  child  had  become  ahnost  blind.  In  the  course  of  a  mouth 
sight  returned,  simply,  as  Graefe  believed,  because  the  pressure 
was  removed. 

I  Another  class  of  cases  are  due  to  indirect  injuries  by  which  the 
optic  nen'e,  cither  in  the  orbit  or  in  the  bi*ain,  has  suffered  lesion. 
The  explanation  is  to  be  given  of  not  a  few  cases,  which  was  brought 
forward  by  Berlin  in  the  Heidelberg  Ophthalmic  Congress,  \S7S,  to 
the  effect  that  Ossure  of  the  roof  of  the  orbit  is  far  more  frequent 
than  is  generally  supposed,  and  it  extends  often  through  the  optic 
foramen  or  through  the  sphenoidal  fissure.  To  discover  it,  the  dui*a 
mater  must  be  sti'ipped  from  the  bone,  which  is  rarely  done  at  an 

[  autopsy,  and  it  was  found  by  Dr.  von  H61der  to  occur  in  ninety 

^  per  cent  of  the  cases  of  fracture  of  the  base  of  the  skull.  Katuvfl^Uv 
hv  iwuiotrha^t}  into  the  optic  sheath,  or  by  VAteiCAWwo.  qV  \X\siS^x<sa 
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of  the  nerve,  sight  would  be  injured,  and  atrophy  might  eusue, 
while  Tor  a  long  time  no  si^s  couUl  be  S4ten  within  the  eye. 

Apart  fruin  these  cases,  to  which  refiTencu  will  he  ngniii  made 
when  speaUiiif^  of  lesions  of  the  orbit,  the  nerve  can  suder  serious 
injury  by  contusion  witUiji  the  canatis  opticus,  and  hemorrha^ 
are  quite  likely  to  take  place  hei-e  where  numerous  vessels  come  in 
to  supply  the  nerve.  Within  the  catcgorj'  now  discussed  will  come 
the  cases  which  sometimes  have  been  called  reflex  amaurosis  by 
injury  of  the  supra-orbital  nerve  as  it  passes  through  the  supra-orbi* 
ty  1  foramen.  Not  now  deciding"  the  point  of  possible  reflex  nifliienc«t 
it  is  certain  that  some  of  these  cases  are  fully  explained  by  ilssu 
of  the  orbital  roof  and  consequent  injury,  direct  or  indirect,  to  t 
optic  nerve.  Analo^us  to  this  lesion  is  the  following  caso  in  luj 
own  experience: 

A  very  large  man  fell  into  a  hole  in  the  street,  and  struck  thi 
outer  cdg?e  of  ono  orbit  on  the  pavement.     He  lost  si^^rht  in  tliervi 
of  the  injured  side  immediately,  and  after  a  few  days  the  oppo&i' 
eye  became  very  amblyopic.    In  neither  was  any  lesion  to  be  sees 
by  the  ophthalmoscope.    A  fissure  of  the  orbit  probably  ext«'ntlod 
to  both  sides.     It  is  important  to  iiiquii'c  for  blefding-  of  the  n 
and  to  search  for  subconjunctival  ecchymosis,  which  may  come 
\new  several  days  after  the  injur>'.     Both  these  sig^ns  would 
8fcrong:Iy  indicative  of  fissure,  but  would  not  be  indispensable 
symptoms. 

Penetrating:  wounds  of  the  optic  nerve  are  rare,  but  two 
questionable  instance.s  have  fallen  mider  my  notice,  in  one  of  which    „ 
proof  was  found  in  the  immediate  and  total  loss  of  si^ht  and  in  thdB 
ophthalmoscopic  appearances  of  the  optic  nerve  (see  pa^6S7.)    Off 
course  such  cases  are  not  samples  of  amaurosis,  which  wo  now  arp 
discussing,  but  they  may  explain  some  other  ca.ws  Avherein  total 
loss  of  si;^ht  followed  a  trifling  iujury  (Haas,'  by  penetrating- wound 
with  a  table  fork)  in  which  no  lesion  could  be  seen. 

Traumatic  amblyopia,  or  amaurosis,  may  occur  throu>?h  a  ^reat 
variety  of  injuries  of  the  skull  or  bi'aiu,  to  which  no  clue  can  be 
found  should  the  patient  survive,  but  in  which  some  disorganiza- 
tion of  tissue  undoubUHilj'  has  occurred  to  structures  concerned  in 
vision. 

Concussions  of  the  spinal  cord  may  cause  loss  of  si^ht^.  More 
than  twenty  years  a^ro  I  saw  a  man  who,  by  a  railway  collisio 
receivt»d  a  sudden  and  sewre  blow  upon  the  lower  end  of  the  sptm 
whose  force  was  transmitted  in  the  line  of  the  vertebrae  directly  u 
ward.  He  suffered  extreme  pain  at  the  base  of  the  skull,  and  aloii 
the  spine,  while  his  sight  was,  as  I  remember,  about  ^,  and  I 
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l'%isual  flL'lds  were  contmcted  to  a  space  whose  angle  was  less  than 

f  thirty  df;^recs.    In  both  eyes  there  was  extreme  hypera?mia  of  the 

optic  discs  and  of  the  large  and  small  vessels.     For  a  number  of 

weeks  the  condition  remained  unchanged,  and  I  do  not  know  how  it 

I  finally  tiii-ned  oul.  In  this  case  a  paralysis  of  tlie  fibres  of  (he 
Bynipalhetic  mig:ht  well  be  assumed  as  the  cause  of  xW  vascular 
dilation.  What  caused  the  extreme  limitation  of  the  fields  is  purely 
conjectural. 
Loss  of  sight  by  concussion  of  the  spinal  cord  is  dwelt  upon  by 
Brichsen  in  his  treatise  1875,  and  1883,  and  in  his  chapter,  p.  233,  on 
■visual  aflfectious  is  much  that  is  irrelevant  and  unproven.  Later 
writers  have  contributed  to  this  subject  under  the  head  of  trau- 
matic neuroses.  Charcot,  Opponheini,  Struinpel,  Dana  have  written 
ijpon  the  subject,  and  a  paper  by  P.  C.  Kuapp.  in  Boston  Medical 
and  Surgical  Jotumaly  Nov.  1st,  1SH8,  covers  the  subject  intelli- 
gently. A  case  reported  by  Boland '  g-iws  the  visual  symptoms 
■  happening  in  such  cases:  viz.,  as  an  immediate  etTect — colortnl 
vision  (not  always  present,  and  is  transient),  contraction  of  the 
fields,  and  monocular  diplopia.  In  Boland's  case  the  limitation  of 
_  tlie  field  was  in  only  one  eye.  The  monocxilar  diplopia  passed 
Btiway,  but  the  retinal  affection  remained.  Concussion  of  the  lens 
would  appear  to  Im?  the  only  explanation  of  the  diplopia,  while  the 

•  contracted  field  may  be  accounted  for,  perhajK*,  by  hemorrhage 
pressing  on  the  nerve.  In  some  autopsies  minute  hemorrhages 
liave  been  found  scattered  in  the  br.*in.    Cases  of  this  kind  liave 

*gre-at  importance  in  their  medico-legal  relations  because  they  arise 
often  after  railway  accidents.  Unhappily  because  the  s^Tnptoms 
are  almost  wholly  subjective  and  the  temptation  to  simulation 
and  exaggeration  great,  the  physician  is  compelled  to  a  rigid  scien- 
H  tific  and  somewhat  sceptical  cxfimination,  to  justify  him  in  hazard- 
ing  an  opinion  about  their  genuineness.  His  opinion  will  be  eagerly 
solicited  in  aid  of  a  claim  for  compensation  for  alleged  visual  and 
other  injuries.  While  visual  lesions  may  be  produced,  he  must  not 
forget  the  possibilities  of  malingering. 

I^rognonis  in  traumatic  amblyopia  and  amaurosis  is  good  for 
the  mild  cases,  while  for  severe  injinies  of  the  orbit,  of  the  skull,  of 
_   the  brain,  or  the  spinal  cord,  it  must  be  guarded. 
P        Treatment  at  first  will  be  such  as  the  special  conditions  of  in- 
jury call  for,  and  when  the  pnmary  symptoms  have  passed,  resort 
tmay  be  had  to  strychnia,  cither  by  injection  or  by  the  stomach. 
The  mild  cases  of  traumatic  amblyopia  will  get  well  s|H>ntaneously 
within  a  few  days  (see  case  in   Hirschberg,  Centralblaif,  April, 
1881,  p.  100;  by  !ieich,  nenro-ivtinitis  partialis  after  injury  of  skull 
- — recovery;  also  see  case  in  Gowers,  p.  318,  fracture  of  orbit,  etc). 
'  Biwton  Med.  8aix.  Journal,  Nov.  lOth,  1B87. 
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Loss  of  sight  by  stroke  of  lightning  has  btvn  recorded  i| 
many  instances  und  thi^  lesions  arc  dtvei'siliud,  viz^rburn  of  thu  nkiQ 
and  hair,  and  of  the  coniea,  ptosis,  especially  piH>duction  of  cataruii 
whose  miituration  may  be  rapid  und  is  apt  to  Ix'xin  at  Uu' iwjstfno 
pole;  somelMiies  iritis  and  oth(*r  inlUuninatory  conditions,  and  :l|j 
sohit«  amaurosis  not  accountod  for  by  other  Ifsioiis  and  occurrtn 
very  early.  In  other  cases  ncuio-ivtinitis  and  partial  .r 
the  nerve  have  been  discovered,  as  well  us  mydriasis  and  j 
accommodation,  and  we  therefore  refer  to  such  iujurios  simplj 
call  attention  to  the  liability  to  implication  of  the  nerve,  and  rv\\s 
with  or  without  conjunction  of  oUwv  lesions.  For  catvful  vv\ 
see  case  by  Laker  (Archives  of  Ophthal.^  Am.  etl.,  vol.  XIV., 
181, 1885,  and  Buller,  Archives  of  Ophthal,  XVIL.  2,  131,  18 
and  Leber  Graefe's  Archiv,  XXIII.,  :t,  255.) 

Amblyopia  or  Amaurosis  from  General  Hemorrhage.— Thi^ 
subject  has  been  elaborately  presented  by  Fries  in  an  inaufntr 
disscii-ation  (Beilagehef t  zu  Klinische  MonatuhUit.,  Zt^hender,  ISTfi 
based  upon  KHi  cases  recorded  from  ltJ41  to  ISTC.  A  number  of  iq 
stances  have  been  published  by  other  observers  since  Fries.  MufiU*! 
stammer,  two  cases  from  nose-bleed,  Centraiblait,  1879,  p.  175. 
sum  of  the  matter  is  that,  after  severe  hemorrhatfe,  loss  of  si^li 
sometimes  takes  place,  and  may  be  immediate,  may  be  within  a  fci 
days,  or  be  deferred  as  late  as  the  eighteenth  day.  In  a  number  ( 
cases  sifiTis  of  neuritis,  or  retinal  hemorrhaKe,  or  of  retinitis,  or( 
atrophy  of  the  nerve,  wei-e  found,  while  in  other  ca«es  no  visibly 
lesions  appeared.  The  pathological  connection  between  cause  an 
effect  is  not  understood.  The  source  of  the  bU'edingr'may  be  rao 
various:  most  often  it  is  from  the  stomach  an<l  intestines;  nejtt  I 
fretiuency,  it  comes  from  the  uterus  either  in  childbirth,  from  abo 
tion,  or  durinp  mensti*uation ;  it  may  be  from  the  lun^,  the  blad 
der,  the  urethra,  or  by  venesection,  or  by  injui*y.  The  last  is  th 
least  common  cause.  It  is  sometimes  attended  with  pcculiarit4e 
in  tlie  visual  field,  such  as  iri-egular  defects  or  scotoinata.  In  I 
percent  (Fries)  both  eyes  ar«  affected;  in  47  per  cent  the  lass 
sight  is  permanent,  the  pupils  being  dilated  and  perception  of  li^ 
wanting-;  in  31  per  cent  there  was  improvement,  and  in  some 
these  cases  tJiis  occurred  Ui  only  one  eye;  in  21  per  cent  entir 
recovery  was  obtained.  Tlie  time  when  recovery  .set  in  wasvar 
able,  that  is,  from  a  lew  hours  to  three  or  four  months,  and  in  on 
case  to  nine  months.  The  patholog-lcal  appearances  would  nalt 
rally  have  great  influence  on  prognosis,  and  in  the  bad  caa 
inllammatory  signs  are  most  pronounced. 

A  ladj',  52  yoArs  of  age,  under  my  own  observation,  in  whoB 
uterine  hemorrhages  were  of  the  gi-eatt»st  severity  and  for  whic 
ovariotomy  was  undertaken, had  choroido-n'tinitjs  and  retinal  her 
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orrhages,  but  the  great  factor  in  the  loss  of  vision  was  proved  to 
be  the  general  depreciation  by  tlie  loss  of  blood,  becaust^  during  a 
period  of  luoulhs  when  the  l\emon-ha^t's  ceased,  visiun  notably 
improved,  and  a^aiu  receded  when  the  bleeding  recurred — mean- 
time no  intraocular  changes  could  be  detected  to  account  for  the 
variation  in  HJ^'ht.  Subse<iuent  to  writing  the  preceding"  lines  ad- 
ditional loss  of  siiyrht  ensued,  as  tlie  elfect  of  ati-opliy  of  the  chormd 
and  retina  at  tho  I'egion  of  the  macula.  This  was  evidently  the 
consequence  of  impoverished  nultltion  and  sis-nified  coarse  lesions 
succeeding  the  Huer  ones  which  iiad  for  so  lon^f  a  time  impaired 
^^sion. 

In  a  case  reported  by  Zie;rler,'  at  tlio  autopsy  there  was  found 
fatty  tieg^eneration  of  tJie  optic  nerves.  See  also  Hirschberg  in 
Centralbiatt  f.  Amjenh.,  Sept.,  1S9'2,  p.  257,  showing  neuritis  and 
atrophy. 

Trtmtment  will  be  modified  by  the  general  condition  of  the  pa 
tienl  and  by  the  source  of  the  bleeding.  The  most  efficient  means 
of  aiding  recovery  are:  first,  the  vigorous  ust;  of  strychnia  by  injec- 
tion or  by  the  stomach;  second,  by  giilvanism;  third,  by  dry-cup- 
ping about  the  temple;  and  fourth,  by  general  invigoratlon,  to 
improve  the  action  uf  tho  heart  and  the  quality-  of  the  blood.  This 
includes  iron,  digitalis,  cod-liver  oil,  quinine,  etc.  That  the  sight 
docs  not  mori'  fi'i^quently  sutler  by  large  loss  of  blood  Is  in  part  due 
to  the  comparative  indepeudenee  of  the  inLr;iocular  circulation  as 
compared  with  the  systemic;  but  this,  of  co\n'se,is  only  tnie  within 
cei-tain  limits,  Gowers  ("  Medical  Ophthalmoscopy  ")  has  condensed 
many  of  the  observations  on  this  subject  (see  pp.  I84-1SS),  1ST9. 

80  called  amblyopia  ex  anopsia  m  strabismus  has  advocates 
eber  and  Tlieobald),  and  within  ver>'  narrow  limits  may  be 
snceded,  but  it  will  he  left  out  of  our  category.  See  p.  181.  On 
the  other  hand  congenital  amblyopia,  ceuti-al  or  general,  is  not 
rare.  The  cause  Avill  lie  in  retro-bulbar  neuritis,  axial  ur  general, 
in  transient  meningitis,  etc. 

Toxic  Amblyopia  and  Amaurosis  includes  many  pernicious 
causes.  Alcohol  und  tobacco,  winch  excite  a  peculiar  partial  neuri- 
tis, have  been  discussed.  We  have,  moreover,  lead,  to  which  rtMer- 
ence  has  been  made,  and  osmic  acid,'  which  besides  severe  irrilatiun 
of  the  conjunctiva  causes  great  and  sudden  amblyopia.  Nitro- 
benzol  containing  aniline  is  another  toxic  agent  (see case  by  Litter, 
in  Hirschberg's  CentraWlatl,  p.  1]8,  April,  1881);  the  patient  was 
in  coma,  and  the  surface  of  the  body,  as  well  as  the  eye-grounds, 
were  intensely-  blue.  Silver  and  mereury  are  said  to  Ciiuse  ambly- 
opia; likewise  sulphide  of  carbon,  used  in  the  manufacture  of  imlia- 

'  Fortiichritt  do  Medizin,  1SH7,  Nov.  I5tb,  p.  Ta5. 
'Noyes,  Traiw.  Aiu.  OphUi.  liw:.,  \S»».  v'i'^- 
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riiblHT—in  which  lead  is  used  (see  "Report  of  Case  on  Bisulphide" 
of  Carbon/'  Trans.  Oph.  Soc.  United  Kingdom,  188;>-188r»). 

Quinine,  in  lar^  doses,  has  had  the  same  result,  as  reported 
by  Graefe,  1857,  Voorhies,  Trans.  Anier.  Med.  Aswjc,  p.  411, 16^9^ 
RnoKa  and  QriininiEr,  and  others.  Griininfr  concludes  his  article  on 
quinine  iimaunfais  (sec  Arch,  of  Oph.,  p.  81,  March,  1881)  by  Hub 
statement:  "  The  patient,  after  the  in^ciitioii  of  a  sinj^le  dose  or  of 
repeated  doses  of  quinine  in  various  quantities,  suddenly  becomes 
totally  blind  and  deaf.  While  the  deafness  disappears  within 
twenty-four  hours,  the  blindness  remains  permanent  as  roirards 
peripheric  vision,  central  vision  ^jradually  returning^  to  the  normal 
after  some  days,  weeks,  or  months.  Tlie  ophthalmoscope  reveals 
isclutmia  of  the  retinal  arteries  and  veins,  without  any  inflam- 
matory changes."  By  others  it  is  stated  that  permanent  <limuiu- 
tion  of  the  vessels  and  even  their  obliteration  occurs:  tho  nerve 
being-  pallid,  that  is  atrophic.  Color  blindness,  sometimes  complete, 
has  been  noted  by  Grtkning,  Knapp,  and  Roosa.  In  one  case  central 
scotoma  for  white  was  noticed  (lodko,  Brunner,  I.  c.).  There  may 
be  permanent  limitation  of  the  field,  while  central  vision  is  f^atL 
In  most  cases  complete  n^toration  takes  place.  (See  "  Ueber 
Chinin  Amaiirose'' — Inaugural  dissertation  by  Brunnei* — under  the 
auspices  of  Homer,  Zurich,  1882.)  An  exceedingly  complete  simi- 
niary  of  cases  is  given  by  Atkinson,  Jotinial  of  A  men.  Med.  Asuoc, 
September  28th,  1889.     He  finds  the  first  i*eported  case  in  1811.» 

Salicylic  acid  is,  by  Uiess,  ri»ported  to  have  had  the  same  elTect. 
Full  dases  of  santonine  do  not  impair  sight,  but  make  all  objects  look 
yellow.  I  have  no  knowledge  of  the  appearance  of  the  fundus  in 
these  cases.  In  regard  to  lead,  we  find  inflammation  of  the  nene 
and  retina,  atrophy,  and  also  amblyopia  without  visible  lesion. 
Tliere  are  also  cases  of  brain-lesion.  For  lead  amblyopia,  treat- 
ment by  iodide  of  potassium  gives  good  results;  for  inflammation 
and  atrophy,  the  prospect  is  unpromising. 

Urcetnic  amaurasis  and  amblyopia  due  to  kidney  disease  has 
been  referred  to:  it  accompanies  and  subsides  with  other  symptoms 
of  blood  poisoning,  viz.,  pain  in  the  head,  epileptoid  fits,  etc. 

QlycAisuria  sometime-s  presents  a  chronic  form  uf  amblyopia, 
vi/„,  central  scotoma  for  red,  central  scotoma  for  white  ligiit  mure 
or  less  intense,  even  to  totality;  there  may  also  be  irregular  peri- 


'De  Schweinitz,  experimenting  on  dogH,  explams  the  process  as  follows: 
"The  ongiiml  effect  of  quiiihie  i8  upon  ihe  vajto-motor  ceotres.  prtHlueing 
ouuKtrietioD  uf  the  vessels;  that  finally  i;tiange8  in  the  vessels  theiu&t>lve»  am 
set  up,  owiiiK:,  iHrliaiw,  to  euitu-vaiiculitiB:  that  thrombosis  may  occur,  and 
that  the  result  of  all  the^e  is  an  extensive  atrophy  of  tho  visual  tract." — Traits, 
^ni.  Oph.  Sue-,  1^1,  p.  :^I,  withmlcro-pbotographs.  The  study  of  thepaUi^ 
Jogical  process  Is  very  compVele. 
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pherical  limitations  of  the  field ;  there  may  be  hemianopsia  and  this 
can  subsequently  invade  the  whole  lield.  Both  eyes  are  concerned, 
yet  often  ver>-  unequally.  Tlie  alTection  may  dis«ippt\ir  under  suit- 
able constitutioriut  treatment,  yet  progTiosis  will  IiauiS  upou  the 
dm*ation  and  sex*erity  of  the  amblyopia,  upon  the  control  which  may 
be  gTimcd  over  the  genenil  malady,  and  u|ion  whether  si^ns  of  optic 
nerve  atrophy  appear.  Even  with  evident  nei-\'e  atrophy  valuable 
vision  may  long"  be  preserved.  See  Leber,  Graefe  and  Saemisch, 
vol.  v.,  p.  894,  and  a  resume  of  diabetic  alTections  of  the  eye,  l»y 
Dr.  Moore,  N.  Y.  Med.  Journal,  March  31, 1B88. 

Amaurosis  of  pregnancy  has  been  referred  to,  and  that  it  may 
be  quite  indei>endent  of  untmia  so  far  as  can  be  discovered.  In 
the  cases  described  only  sliglit  lesions  could  be  found  in  the  eye- 
grounds,  but  the  optic  nerves  showed  a  tendency  to  atrophy.  Tliis 
occurrence  has  been  known  to  happen  twice  to  the  same  pei-son. 
It  is  very  ^ave,  and  lias  required  the  production  of  premature 
Uelivor>*  as  the  only  means  of  preserving  si^ht;  and  this  it  has 
accomplished  (Loring).  See  page  567.  Sudden  amaurosis  from 
supprcJision  of  menstruation  is  reported  by  Samelsohn.  After 
typhus  and  typhoid  fever,  sig-ht  is  .sometimes  impaired  or  loet,  and 
there  wilt  usually  be  atrophy  i»f  the  nerve. 

Hysterical  amblyopia,  or,  us  it  is  sometimes  called  retinal 
ana?sthesia,  is  a  recognized  condition,  and  has  been  studied  by 
Charcot,  Landolt,  and  others.  It  is  temporary,  irregular,  and  at- 
tended by  other  hysterical  symptoms.  Hemi-ana;sthesia  is  some- 
times a  chamcteristjc  of  the  cases.  There  may  be  only  one  eye 
affected,  and  but  one-half  of  the  field.  There  may  be  only  central 
scotoma. 

In  epileptics  temporary  loss  of  vision  sometimes  occurs,  ^hicli 
may  be  of  various  types,  e.g.t  hemianopsia,  perhaps  preceded 
by  an  aura  of  colored  light  (blue  or  red),  or  of  smoUiness,  and 
without  vertigo  or  unconsciousness  or  spasm;  or  there  may  be  loss 
of  sight  in  all  the  field,  and  the  accompanying  symptoms  be  various. 
A  central  scotoma  and  irregular  limitutiuns  of  the  field  may  occur. 
But  aside  from  these  temporary  perversions  of  vision  is  another  and 
more  persistent  alTection  of  which  a  mild  form  has  been  already  re- 
ferred to  (see  p.  197),  to  which  Wilbrand  called  attention,  Tliu 
fields  undergo  concentric  limitation,  and  may  be  reduced  to  a  very 
narrow  area,  suggesting  some  organic  lesion,  yet  nothing  is  visible 
to  the  ophthiilmoscope.  The  following  case  illustrates  the  subject, 
and  is  especially  pertinent  because  it  was  also  studied  carefully  by 
another  and  very  capable  observer.  Dr.  Starr: 


Herbert  B ,  26,  single.   Fnthernervou-s,  subject  to  neuralgia ;  iiiothersub- 

jcct  to  Hick  headaches.    Has  had  sick  h^adnches  (Kcavioiinll  j*  lut  loDfr  as  he  can 
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reriH'iiiljer;  nos>*phitis:  no  veneroiU;  oooasioiial  inuwruliurheamatisro.  Aiwayi 
hius  been  utTvi.iuii.  Presoht  nttackii  date  back  fi^i*  ywirs,  formerly  jirecwtlcit 
siuk  beudat^hc,  now  Uo  uot.  lie  sudd(;aly  )(o»>  yellow  sparks  ur  fU«he«  )n 
one  half  of  the  visual  fteUl  of  both  eyes,  either  to  right  or  to  left,  nevpr  in 
front,  and  then  in  a  "  few  seconds  "  the  entire  half  of  the  Ti«ual  tWld  in  which 
he  hu«  (teen  the  flashes  becomes  dark  fur  n  "  few  mlnut««i."  lie  feels  dizzy 
luifl  hpwiuiered  ax  the  time  and  as  If  about  to  faint,  but  he  hn«  nsTerfainted 
or  fiUlen,  ur  had  a  t>|)U£jm  or  twitching  of  any  kind  and  in  quite  Rtire  that  he 
hii8  never  1os*t  i*onsclon»nej«(.  The  attackii  are  usually  aeconipjinied  by  palj^- 
tatiun  uf  the  heart,  and  at  tinier  are  followed  by  .severe  unilatoral  bea4lju'fae, 
nnusea,  and  vomiting.  During  tlm  attiu':k  hii^  face  flu^he!•,  and  hie  head  feeU 
full,  lie  can  nrreint  the  attack  and  diminifih  the  after-etlects  by  patting  his 
foct  In  very  hot  water  at  once.  He  knows  i)f  rm  C4iuj*e  (or  the  atiaok.  The 
attaekfi  ocpur  about  oneo  a  week,  though  the  int4^r%'aU  vary  in  length.  0i- 
fTertion  good— no  lUituleiice— boweU  regular.  Urine  free  from  albumin  and 
engitr,  and  pastted  in  normal  amount,  no  excecuof  urio  ucid,  no  uxalntea  uo 
cardiac  or  pulmonary  di»ea.8e.  ^o  diaturbanw  of  senwition,  co-ordination  or 
motion.  Reflexes  noniuil  and  e(|iiaL  No  ataxia.  Pupils  equal,  are  widvl; 
dilated,  react  pnunptly  to  light  and  in  acconitnodatton;  V  |2  in  tvicli  eyp- 
Addue.  0'.  ubduc.  6%  \'  eAophoria.  no  hjiierphorla.  In  a  very  tall,  thin  yuong 
man.  i»oorIy  nourished.  "  overgrown."  Weighs  147  lbs.  Visual  fielils  nomuU 
for  light  nnd  white,  col«»rs  not  tOfctetl.  Hay.-*  lie  can  always  see  well  eiceptin^ 
during  Hitaek.  lie  f(>an(  infinity,  hoH  worried  much.  '\»  a  clerk  at  desk, 
writing  lu  to  11  hours  daily.  Ways  he  is  In^coming  Irritable  and  fot^getfuL 
Pn*»eDtB  no  mental  symptom?  during  examination  and  memory  of  ttliimlf 
gtxKL    Examination,  May  15th,  1888. 

l>iuifnosift.~\ii  a  iHjy  of  neuropathic  constitution  hereditary  ni\gndv»»Xr 
tacks  have  de^''elo]XM1  of  i>ariilytie  variety.  The  present  attacks  aro  of  aml> 
graine  nature — \Tuto-mntiir  in  character  and  not  rnie  epilepsy. 

A  case  of  h.vslttriciil  blindness,  or  perhaps  rather  simulatjon, 
la.stiii^ien  years,  is  given  by  Harlan,  Trans.  Am.  Oph.  Koc,  188V. 
p.  327.  See  olhors  by  Moore,  Trans.  Ain.  Oph.  Soc.  1888,  p  80. 
Other  eye  ttisoases  have  been  simulated  In  these  cases,  viz.,  glau- 
eorna,  and  for  this  iridectomy  was  once  done  by  Cuignet.  Prog- 
nosis is^ood,  and  treatment  must  not  be  too  serious.  The  main 
que.stinn  Ls  diagnosis. 

Under  the  niinie  of  ainanrosia  fugax  cases  of  total  loss  of  sight 
without  ophthalmoscopic  ftndmgs  and  without  hysteria  have  been 
recorded  and  we  can  f^ve.  very  little  account  of  their  etiology.  See 
Snell,  Ophthalmic  Review,  vol.  I,  p.  400,  188'J. 

Spajtm  of  the  retitial  vesseh  or  m/f/rai'/i^,  scotoma  scintillans, 
has  been  described  elsewhere,  patrt'  "i^*!.  In  these  cases  the  lesjun 
is  in  the  retina,  not  in  the  brain  as  in  the  above  case  of  Dr.  8tArr, 
and  it  can  be  observed  by  the  ophthalmoscope. 

One  caution  should  be  observed  in  thesti  cases:  not  to  confound 
attacks  of  ineprritn  with  the  temporary  obscui-ations  which  occur  In 
glaucoma.  For  this  reason,  the  tension  of  the  globe,  th«  state  of 
the  optic  nerve  as  to  excavation,  and  the  limits  of  the  flold,  must  be 
exactly  determined. 
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Difsiexia,  paralexia,  alexia,  :tre  terms  denoting  certain  hin- 

Idi-ances  to  vision  whidi  do  not  consist  in  impairment  of  visual 
acuity,  hut  in  incapacity  to  read  at  all  or  to  read  umlerstandin^ly. 
A  fH/rson  liaviny^  dyslexia  has  normal  acuity,  and  can  read  a  few 
acuity,  but  in  want  of  capacity  to  read  at  all  or  to  i-ead  correctly. 
A  person  having  dyslexia  lia^  iionnal  acuity,  and  can  read  a  few 
I  words  correctly,  then  suddenly  puts  down  the  book  ami  cannot  be 
'      induced  to  ;i^o  on.    There  is  no  pain,  no  indistinctness,  no  fatigrue, 

■  but  the  power  of  attention  and  reading:  is  exhausted.  It  makes  no 
V-ditTerence  whether  lie  i-ead  aloud  or  to  himself,  he  cannot  proceed. 
I  A  careful  examination  excludes  all  refractive  or  other  functional 
K  «rror,  or  these  may  be  perfectly  corrected — hence  the  case  differs 
W  entirely  from  asthenopia  with  whicli  it  may  be  confounded.     Berlin ' 

reports  six  cases  and  refei-s  to  othei's.  In  almost  all  there  were 
symptoms  of  cerebral  disease,  and  in  six  autopsies  lesions  were 
found  in  the  left  heniispliei-e  not  far  from  the  thiixl  frental  convolu- 
tion (Broca's  re^'ion).  In  paralexia,  the  patient  substitutes  wrong- 
wonis  for  those  lie  means  to  use.  In  alexia  he  sees  but  cannot  read 
the  words.  Tlie  last-naniLxl  condition  is  part  of  the  disease  called 
by  Munk  nuMital  blitidness,  wliich  consists  in  the  loss  of  menior-y  of 
words  or  symbols  describing*  objects,  and  depends  on  injury  in  the 
cortex  of  the  occipital  lobe  near  the  ^tryrus  an^nilaris.  It  may  be 
HssociaU^d  with  a;^raphia,  inability  to  write,  and  other  lesions.  See 
treatises  on  cerebral  disease  under  forms  of  aphasia,  etc.  {e.g., 
Wernicke, "  Gchirnkranklieiicii,  liu.  1,  p.  j.>b;  a^i.so  **>tarr, "  Familiar 
Forms  of  Nervous  Disease/*  and  Ilcrter,  "  Syniptomatolog-y  of 
,  Uervoiis  Diseases,"  18D2.  p.  200  et  seq. 

Mental  or  psychic  blindness  has  chiefly  been  studied  by  experi- 
ments on  animals  and  it  is  not  yet  clear  whether  it  can  be  a-scribed 
to  lesion  of  a  particular  part  of  the  occipital  re;jrion.  Accorriinpr  to 
Michel  it  sometimes  ensues  after  violence  to  other  partes  of  the  brain 
and  also  after  simple  loss  of  the  cerebro-spiual  Iluid.  Discrimina- 
tion between  true  cortical  blindness  and  psychic  blindness  is  not 
always  easy,  as  is  illustrated  by  a  case  reported  by  Schnui-rliiiKfroMi 

■  Archiv  f.  Fsychiatrie  in  Zehonder,  ^)ctol>er,  1889. 

■  The  co^rnate  subjects  of  illusions  and  hallucinations,  loss  of 
memory  of  faces,  etc.,  concern  thv  mental  concepts  and  processi-s 
which  are  associated  with  vision,  and  we  shall  briefly  refer  to  them 
under  another  head. 

Hemeralopia,  nifjht-blindness,  denotes  unduly  reduced  vision 
on  the  approach  of  ni^jrht.  The  word  nyctalopia  which  has  been 
used  in  the  same  sense  is  now  discarded.  Tliis  condition  must  not 
be  confounded  with  varieties  of  retinitis  pi;?mentosa,  in  which  the 
same  symptom  occurs,  and  each  may  be  hereditary,  Prolon^inl 
exposure  to  bright  lijjrht  will  occasion  this  torpor  of  the  re'tina,  as 
'  '•  ¥Ane  Iwnomleve  Art  des  AV(trl\^llm^\Mnt  ^\>\s\vi.Sv>."  ^V^'  . 
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well  as  the  opposite  state  of  exalted  sensibility^  hypera^ili 
Heineralopia  unconnected  with  recognizable  lesion,  such  as  chfl 
ditis,  detached  retina,  etc.,  is  sonn-tinies  epideinic,  it  happens  ;< 
soldiers  on  the  march  under  a  hot  sun,  to  ti*ave!lers  in  the  tropic 
and  in  the  arctic  zone,  to  glass  blowers  and  others  who  workbt'fop 
furnaces.    Color  sense  and  peripheral  sijarht  will  be  reduced  in  «r 
tain  cases,  but  often  not  at  all.    It  is  noticed  that  insufficient  i 
poor  food  is  a  factor  in  the  disease.    The  persons  sec  well  by  da*|J 
but  when  the  It^ht  is  reduced  below  a  certain  degree,  whether  bjf 
ni^'lit-fatl  or  artificially,  their  vision  is  far  worse  than  it  ought 
be.    Sailoi's  designate  this  condition  as  ''maon-hlindness,"  and  »t 
tribute  it  to   lying  on  dock   in  the  moonlight.    It  oft*?n   alttud 
scurvy.     See  Leber  in  Graefe-Saemisch,  vol.  V.,  p.  994;  ArcK  of 
OphthaL,  vol.  XIL,  p.  190,  1883. 

Snow-biindne38,  as  it  is  called,  is  a  mixed  condition,  consisting  i 
intense  photophobia,  .spasm  of  the  eyelids,  conjunctival  and  cnmrJ 
irritation,  and  sometimes  chemosis.    See  case  of  Keratitis  on  p.  oi9\ 
The  bright  glare  and  the  severe  cold  combine  to  cause  the  conditkm  [ 
and  the  treatment  consists  in  soothing  applications  to   tht>  litii 
warm  water,  with  a  little  cocaine,  2*,  protection  by  shades,  goK^'Ii 
veils,  etc..  or,  if  possible,  shelter  indoors.    Some  of  the  ca^es  exhib 
anjesthesia  (t^)rpor)  of  the  retina,  and  some  undue  sensibility,    Fu 
the  cases  of  ordinary  idiopathic  hemeralopiu,  prolongeii  fxoluswq 
from  light,  with  good  diet,  and  in  many  cases  antiscorbutics  or  co 
liver  oil,  will  almost  sui-ely  atTord  relief. 

The  ofcurrenco  of  asthenopic  or  reflex  amblyopia,  especially* 
displayed  in  peripheral  or  ''spiral"  i*estrictions  of  the   field,  has 
been  referred  to  on  page  197  (Wilbrand). 

Amblyopia  from  irritations  of  the  teeth,  i.e.,  of  branches  of  the 
fifth  pair  of  nerves,  has  long  found  a  place  in  text-hooks,  but  all 
such  cases  demand  rigid  investigation  to  establish  their  verity.    A^ 
recent    treatise'    brings  together  many    alleged   instances.  jnO 
credence  may  well  be  given  to  some  of  them.     The  teeth  giving 
rise  to  trouble  are  those  in  the  upper  jaw;  sometimes  only  lh« 
roots  i^emain;  they  may  or  n)ay  not  be  painful.    Frequently  Iher 
is  p^^riostitis,  and  Ihe  causal  connection  may  be  by  communicating 
lutlummation  to  the  orbit  and  the  optic  nerve.    Again  the  relation-; 
ship  seems  to  be  purely  reflex  judging  by  the  quickness  of  rehc 
after  ri»moval  of  the  teeth.     Galezowski  reports  iritis  and  infraJ 
orbital  neuralgia  relieved  by  extracting  bad  tA»eth  (I.  c,  p.  97).    WidJ 
mark (l.c.p. Ill) gives  a  case  in  The  Lancet,  July  10th,  1880.  of  blmdn 
ness  cured  in  four  days  by  removing  carious  molars.    Neuralgia  o^ 
the  eye  may,  as  I  have  seen,  be  caused  by  irritation  from  a  ^  wia 
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i"  toothy  and  various  cases  by  Hutchinson  and  others  are  re* 
ported  by  Coiirtaix,  1.  c.  Abscess  of  Uie  antniiii  has  led  to  abscess 
ot  the  urbil  and  even  death;  while  atrectious  of  the  pupU^of  accom- 
motlation,  and  of  motor  muscles  are  reported  by  trustworthy  ob- 
servers (Ely,  Med.  Record,  1882,  p.  358).  Blepharospasm  and 
photophobia  are  thus  cuuseU..  and  GaU^zowski  ^ives  a  case  where  a 
denture  provolved  these  symptoms.  Tin?  brochure  of  Courtaix  is 
worth  study.  Dunn  f^ives  a  case  where  six  mouths  after  an  injury 
sight  bepran  to  fail  in  both  eyes,  and  after  trying  other  remedies, 
section  of  the  supra-orbital  nervo  gave  relief  to  pain  and  sight 
gradually  returned.  There  may  have  been  a  neuritis  witli  reflex 
in  optic  nerve.  See  N,  Y.  Med.  Journal,  Aug.  0th,  IBUOj  also,  Des- 
pagnet.  Annates  d' Oculist iquc,  Aoul,  181J3, 

The  lit<^rature  is  collected  by  Leber,  G.  and  8.,  V.,  p.  978, 
Treatment  of  the  above  caees,  when  not  already  touched  upon, 
will  vary  with  the  uatuix-  of  the  cause  so  far  as  this  can  be  dis- 
covered.   Some  recover  spontaneously  and  may  be  aided  by  mild 

f  medication  of  the  nervine  or  antispasmodic  or  tonic  character — en- 
couraging prognostications  aiv  potent  curatives.     For  toxic  causes, 

^suitable  antidotes  and  abstinence  suggest  themselves.     The  princt- 
il  element  in  all  these  cases  is  to  fix  the  diagnosis  by  absence  of 

flesions  of  the  fundus,  of  eiroi-s  of  refraction,  or  disorders  of  accom- 

j  modation,  or  disturbances  in  muscular  fuiietiuns,  and  the  treatment 
will  follow  the  rational  estimate  of  the  case  accoi-ding  to  general 

I  therapeutic  laws.    For  cmutionaL  cases,  a  hypnotic  to  secure  a  good 

^night's  sleep,  a  cup  of  hot.  strong  tea,  a  mustard  plaster  to  the 
back  of  the  neck,  dry  cups,  bTOmo-catleine,  au  injection  of  strychnia 
and  various  devices  suggested  by  salient  symptoms    are   to  be 

'  brought  into  retiuisition.  Under  this  head  comes  m eta llo- therapy, 
which  is  soberly  dwelt  upon  by  some  French  writers — a  scicntillc 
form  of  "  faith  cure,"  and  the  galvanic  battery  is  not  to  be  forgotten : 
especially  the  faradic  current  or  the  constant  current  with  prwluc- 
tion  of  phosphenes  by  fi^equent  reversals  of  the  current. 


HyPERj!:STHESLV  OP  THE   ReTINA. 

This  condition  sometimes  appears  apart  from  any  visible  dis- 
orders of  other  tissues  of  the  eye,  i.e.,  such  as  cause  photophobia 
and  with  whi<:h   we  aro  familiar  in  the  preceding  pages  and  apai't 
from  sympathetic  uphthalntia.      It  is  sometimes  the  effect  of  cx- 
I  posure  to  extreme  light,  and  it  follows  prolonged  seclu.sion  in  dark- 
is,  which  will  natur.illy  be  attended  by  impaired  health. 
Nyctalopia,  in  the  sense  of  seeing  better  by  dim  than  by  a  strong 
[light,  may  here  be  mentioned.    As  a  mere  symptom  it  belongs  to 
40 
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cases  of  mydriasis  or  albinism,  to  coluburaa  jridis,  and  to  some 
affections  of  the  retina  and  optic  nerve;  it  may  appear  with  central 
scotoma,  and  with  small  polar  cataract;  such  persons  get  on  br 
Jiife'ht  relatively  better  than  by  day. 

We  have,  however,  a  more  pronounced  class  of  cases  in  whom 
•esccssive  sensibility  to  light  is  the  conspicuous  and  distreasiiif 
symptom,  it  may  be  called  hysterical  kyper^Bsthesia  retinae. 

It  is  found  both  in  men  and  women.    It  is  often  associated 
«omc  error  of  rcfittction,  and  is  bi'ought  on  ^neraUy  during 
attack  of  illness.   L.if^hl  becomes  unpli^asant.  and  the  patient  desir 
iUs  pai'tial  exclusion,  until  at  len^h  nothing  but  absolute  dnrkiies 
will  be  tolerated.    One  such  instance  is  as  follows:  A  man  of  ac 
mind  and  good  health  was  submitted  to  an  operation  for  varicocele 
During  connncment  to  bed  he  amused  himself  by  studies  in  mathei 
tnatics.    His  eyes  after  a  time  gave  trouble,  and  ho  caused  Um 
windows  to  lie  shadetl.    Anxiety  about  the  condition  of  his  genitall 
organs   made   him  morbidly  sensitive,  and  this  Hggi-avate<l   tlml 
gi'owing  irritability  of  his  eyes.    After  he  was  cured  of  the  van- 1 
cocele  he  i*emained  in  a  perfectly  dark  room  for  several  weeks,  and  j 
was  imable  to  bear  the  least  light  without  great  distress.    Wbenl 
he  came  to  me  ho  was  encased  in  wrappings  about  his  eyes,  whicbj 
he  was  vei^'  loth  to  remove.     By  urgency  and  insistance,  and  as-^ 
surances'  that  his  fears  of  blindness  were  needless,  I  finally  sac 
ceeded  in  examining  and  testing  his  eyes,  and  found  a  liigh  degree! 
of   hypermetropia.     Suitable   glasses    were    given,   and   he  soon 
gathered  courage  to  face  the  light  and  use  his  glasses,  and  was  j 
perfectly  i*estored.    I  relate  this  case  from  memory,  atid  r.tiinot 
adequately   convey   the  extremely   distressing   state  to  which  a| 
highly  educated  and  capable  man  had  been  brought. 

Ai»  instance  in  a  young  woman,  alK)ul  twenty-three  years  of  ; 
was  so  intense  in  its  character  as  to  be  absui-d.  To  shut  out 
light  when  going  out-doors,  she  had  constructed  a  visor  of  past 
board,  cotton  wadding,  and  green  cloth,  which  covered  her  head' 
and  face  to  the  end  of  the  nose,  like  a  huge  mask,  and  was  (ightlv 
tied  behind.  Over  this  she  wore  a  thick  veil.  These  things  werflj 
retnovtHl  in  a  dark  room,  and  then  no  persuasion  could  induce  b« 
to  unclose  her  eyes.  She  Anally  consented  to  be  chlorofonned  in  i 
dark  room,  and  whUe  she  was  unconscious  the  blinds  were  thrown 
open,  and,  on  waking,  it  was  some  time  before  she  observed  the  \n4 
creased  light,  and  thenceforward  improvement  took  place.  Sh< 
had  muscular  asthenopia,  and  there  was  a  relapse  afterward,  but 
the  hypera?sthesia  ultimately  disappeared. 

In  another  case,  of  which  I  have  full  notes,  the  lady  had  been 
for  eight  months  in  darkness.  When  she  had  laid  aside  the  wraps 
about  her  face,  I  succeeded,  by  the  help  of  the  atomizer  playinff  on 
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the  UdH  and  by  hopeful  talk,  in  getting  her  to  open  her  eyes,  and  in 
two  hours  she  was  able  to  bear  the  ordinary  lijLrht  of  a  room. 
Aftt-rwanl  atropi;i  was  used.  Tliei-e  was  marked  conjunctival  irri- 
tation and  spasm  of  accommodation.  Encourag-ini^  assurances  to 
the  patient  grreatly  aiiJed  her  recovery,  and  by  abductive  prisms, 
to  correct  muscular  iiisufflcieucy,  site  was  able  to  get  moderate  use 
of'her  eyes. 

These  cases,  as  may  be  seen,  belong  strictly  to  the  category  of 
asthenopia,  but  their  predominant  featm-e  leads  me  tx)  mention 
them  in  the  present  connection  and  additional  suggestions  as  to 
their  management  arc  needless. 


Hemianopsia— Hemtanopia. 

We  have  referred  repeatedly  in  describing  intra-ocular  diseases 
to  limitation  or  invasion  of  the  visual  field  as  a  frequont  and  im- 
portant system.  It  occurs  in  glaucoma,  in  optic  atrophy,  in  embol- 
ism of  a  retinal  vessel,  in  retinitis  pigmentosa,  etc.  But  it  is 
also  a  symptom  of  (wnlar  affections  which  have  an  intra-crauiai 
origin,  and  to  the  discussion  of  these  conditions  we  now  attend. 
What  is  to  be  said  will  be  made  intelligible  in  the  light  of  the  ex- 
planations which  have  been  given  i-especting  Ihe  anatomy  of  the 
visual  path  within  tlie  brain  (see  p.  G44).  Tlie  title  of  tlie  pi>esent 
section  describes  the  loss  of  one-half  of  the  visual  field  of  each  eye, 
because  it  is  characteristic  of  intra-cranial  affections  now  referred 
to  that  the  lesion  is  a  double  one  and  that  it  is  symmetrical.  The 
usual  condition  is  the  loss  of  the  right  or  left  half  of  each  field, 
the  boundary  line  being  on  the  vertical  meridian:  hemianopsia 
homontjmous  and  lateral.  (The  old  word  homiopia  is  discarded, 
because  that  signifies  half-sight  and  our  interest  attaches  to  the 
half-blindness.)  We  also  have  cause  of  bitemporal  and  of  hinasal 
hemianopsia,  the  dividing  line  being  central  in  each  eye  and  ver- 
tical. Cases  are  recorded  in  which  the  dividing  line  is  horizontal — 
as,  for  instance,  in  one  eye  the  upper  half,  in  the  other  the  lower  half 
was  wanting,*  or  both  of  the  upper  or  both  of  the  lower  halves 
may  fail,  or  the  defect  may  be  confined  to  one  eye.  While  cases  of 
these  types  may  arise  from  intra-crania!  lesions,  they  arc  more  fre- 
quently functional  than  organic,  i.e.,  hysterical,  or  they  depend  on 
causes  within  the  eye  such  as  partial  embolism,  detached  retina, 
etc. 

Excluding  the  purely  ocularcases,  we  divide  hemianopia  into  two 
broad  classes,  the  peripheral  and  the  central.     Under  the  periph- 


'  BritiBh  Hlwlieul  Journal.  Nov.  23,  1800. 
United  Kingdom,  vol.  xL,  100,  1801. 


WUllftuis,  Trans.  Ophth.  Boo. 
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era!  wo  pla^^e  those  arising  from  lesions  of  the  chiasm  and  optic 
nerves,  aiul  the  central  art*  such  as  cleiwnd  on  mjiiry  of  the  traclus, 
th«^  so-oallt-d  priinar\'  ganglia,  and  thu  |>art8  hmdiiig^  from  them  lo 
the  cortex. 

It  is  conceivable  that  a  lesion  at  the  canalia  opticus  may  can 
hemianupia   of   one   eye.    Maulhuer '   £:ives  cases   of    monnculiir 
humianopia  not  due,as  he  thinks,  to  ocular  but  to  nerve  lesion— but 
the  diagnosis  is  not  certain.     ticliniidt-Rinipler*  saw  a  case  due  lo 
aneurism  of  the  intei-nal  carotid  near  the  cavernous   sinus.    In 
Mauthner's  cases  retro-bulbar  neuritis  is  certainly  not  excluded, 
because  negative  ophthalmoscopic  appearances  are  frequent.     U  is  * 
characteristic  of  peripheral  cases  that  they  show  a  structural  alteiv  1 
ation  of  the  optic  disc, either  inAammatiou  or  atrophy.     lu  rare  m- 
stanccs  no  such  change  appears,  but  if  not  an  early,  it  is  liUely  to 
be  an  ultimate  symptom.    In  central  cases  the  contrary  is  most  { 
frequeut,  i.e„  the  optic  disc  looks  normal.     To  this  rule  excepuon*  ! 
are  more  frequent  than  is  the  contraiy  in  peripheral  cases,  bccau**  ' 
we  sometimes  have  to  deal  with  cerebral  tumors,  and  also  if  UmJ 
traclus  be  damaged  inflanimatiou  or  ntrophy  may  reach  the  optic 
disc.     It  has  been  noted  by  Maulhuer*  and  Wilbraiid  that  in  case 
central  hemianopia  has  existed  for  many  j'ears  the  eye  whose  tem- 
poral Held  is  wanting  and  which  is  supplied  l)y  the  crossing  flbivb  . 
will  exhibit  an  atrophic  disc  and  perhaps  much  reduced    visum, 
while  the  other  eye  will  be  normal  in  appearance  and   functlvu. 
Peters*  relates  such  a  case  :   A  child  nine  months  old  recei\'ed  a 
blow  on  the  head  which  caused  right  hemianopsia — when  seen  at] 
the  age  of  twenty-nine  tbe  right  optic  disc  showed  atrophy,  V.=^  ] 
— the  left  optic  disc  was  normah  ^•=15-     The  explanation  of  this  ' 
fact  will  be  seen  by  refi*rring  to  the  diagram  from  Henschen  of  the 
ari-angement  of  the  crossing  and  the  direct  optic  fibres  in  the  disc 
(see  p.  65l),  by  which  the  former  overlie  and  partly  conceal  the ^ 
latter. 

Within  a  few  years  attention  has  been  called  by  Wernicke 'to^ 
a  pupillary  symptom  which  may  furnish  a  diagnostic  sign  botxveenj 
peripheral  and  centra)  hemianopsia.  It  ts  called  the  hemiopic  pu- 
pillary Inaction.  The  symptom  has  value  when  present,  hni  to| 
uLilizc  it  the  patient  must  be  in  a  dark  room  and  the  illumination^ 
carefully  concentrated  upon  the  extreme  lateral  half  of  theeyvj 
Furthermore  we  an?  toUI  by  very  recent  observers  that  it  is  noti 
always  to  be  met  with  even  in  central  disease.     If  the  light  be  pre- J 

*  "Gehirn  und  Anpe,"  1881.  p.  408. 
'  "  AuKetthpilkiinde  und  Ophihaliuoskopie,"  p.  187, 1885. 

*  h.  c.  \^.  4iti, 

*  hentychn  nie^iixiii.  Wix-hi'iiwchrin,  p.  1007,  1801. 

'  KnrtMf-hritt  rlcr  Mcdir.iii,  i.  No.  2.  Isxi.    The  same  thing  Ib  dl«ciuei*d  by 
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ciscJy  thrown  upon  the  blliiU  h:Uf  of  the  eye,  and  the  pupil  do  not 
couiruci  or  coutract  sluirgishly,  while  if  thi*own  upon  the  seeing 
half  it  responds  actively,  the  inference  is  that  the  lesion  is  at  or  in 
front  of  the  primary  g^an^'-lia.  If  tlie  pupil  respond  with  nearly 
equal  readiness  iii  case  the  lii;ht  fall  upon  cither  the  blind  or  seeiu^r 
half  of  the  eye,  the  lesion  will  be  located  behind  the  primary 
g-an^lia.  The  explanation  is  that  when  the  reflex  arc  for  the  pupil 
is  interrupted  by  disease  of  the  primary  ganglia  (corpora  geniculata 
externa,  pulvinar,  corpora  quadrijjemina  aiUerlora)  or  of  the  parts 
peripheral  to  them,  the  same  lesion  which  produces  the  heniiano- 
pia  extinguishes  the  pupillary  reflex  action  and  the  hemianopic 
pupil  ensues.  But  a  more  central  lesion  which  destroys  the  visual 
function  leaves  intact  the  special  fibres  which  convey  pupillary 
impulses.  Se'juiu  *  lays  much  stress  on  the  value  of  this  sv  niptom. 
A  case  is  given  by  Oliver'  in  which  the  immobility  of  one  pupil  and 
the  sluggish  reaction  of  the  other  aided  in  flxing  the  lesion  as  essen- 
tially peripheral,  although  the  inaction  was  not  hemiopic.  There 
Wis  a  tumor  of  the  frontal  lobe  which  sent  down  a  prolongation 
beneath  the  chiasm.    Henschen  reports  some  typical  cases. 

Bitemporal  and  blnii^al  hemianopKia  are  explained  by  lesions 
at  the  chiasm.  The  former  implies  a  cause  ojieT-ating  at  the  front 
of  the  commissure  or  upon  its  venti*al  surface  doing  injury  to  the 
crossing  fibres  of  each  optic  nerve.  It  may  be  a  tumor  or  an  exu- 
dation or  deposit;  it  may  spring  from  the  sella  turcica  as  a  bony 
growth.  It  may  be  caused  by  fracture  at  the  base.  Tuiuoi's  may 
form  in  this  locality  without  disturbing  the  function  of  the  chiasm; 
see  case  by  Bull '  in  which  concentric  limitation  of  both  fields  and 
lute  atrophy  of  the  optic  nerves  t<»ok  place,  but  not  hemianopsia; 
see  also  case  tigu  red  by  Henschen  *  of  one  tumor  beueatb  the  chiasm 
and  another  in  the  middle  lobe  of  the  cerebellum  and  whose  posi- 
tion could  not  be  ileturiuined  during  the  twelve  days  of  observa- 
tion before  the  patient's  death.  A  case  Of  Weir-Mitchell's"  was 
diagnosticated  correctly  {a  cyst  as  large  as  a  lemon,  caused  by  an 
aneurism  and  attended  by  hydrocephalus  externus — situation  in 
the  sella  turcica),  and  see  Berry  in  Ophthalmic  Review,  1884,  for 
two  cases  and  numeix>us  references.    See  also  Wiethe.^    Wilbrand,' 

'  Journal  of  Nervous  antl  Mental  Diseases,  xiv..  Nov..  Deo  ,  18S7.     Hed- 
BUf>  L'laiins  priority  in  \X»  discovery;  see  his  treatise  on  the  Pupil,  18^0, 

•  Trajw.  Auier.  Opth.  Son..  1H90.  p.  471). 
'Trans.  Am.  Opth.  Soc.  18fl3,  p.  270. 

*  "  Klliiitiehe  uud  Anatoiii.  Bfitrttge  znr  Patholoffie  dea  Gehims,^*  Upula, 
181*0.  Theil  1.,  8.  08. 

*  .lonrnal  of  Nerrous  and  Mental  Diseases,  1889,  xiv,,  p.  44,  quoted  by  Wll- 
brniul. 

•  Gra«fe'fl  Archiv  f.  Opth..  xiit.  3.  «0l.  1884. 

^  "  L'ebor  }l(>iuiAno|)sie  and  tbrer  Verh^tness  zur  Toplseben  Diugnoee  der 
GchirnkrankheiteUf"  1881. 
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18S1,  foilt'clftil  sixty-four  cases  of  lesions  of  the  chiasm 
topsy.     Very  rarely  xa  a  true  biteiupurul  hemianopsia  pt 
cause  the  tumor  or  other  lesion  is  seldom  small  enough  or  so  ex- 
actly pluccd  as  to  produce  the  supposed  elfect.     On  the  con'!. v 
we  are  apt  to  meet  iu  one  eye  with  total  loss  of  sigrlit  or  uiui    u 
amblyopia,  and  temporal  hemianopia  in  the  other.     There  w^U  &bn 
often  be  lesion  of  tho  third  and  fourth  or  other  nerves,  and  vanou* 
"  distant "  symptoms.     In  rai**!  cases  there  may  be  heiniplejria.    At 
somu  period,  it  may  be  late,  there  will  be  si^ns  of  optic  neuritis  ai 
atrophy  seen  by  the  ophthalmoscope.    Convulsions  are  apt  lo  w- 
cur  and  headache  is  usual  and  severe.    In  basal  tumors  numcroak 
Bvmptoma  arisi>  as  already  said  (see  p.  156)i  and  aiuonj?  them  Ija 
of  hearing,  of  smell,  of  taste,  great  neuralgia,  and  even  exophTha^ 
raus  can  occur. — See  case  by  Norris,  Trans.  Am.  Ophth.  Soc.  IsWi. 

Biiutaal  hemumojjsia  has  been  a  few   times   recorded,  hula 
single  case  of  Knapp's  is  as  yet  the  only  one  with  atitops3%  and  \h» 
revt^alcd  an  aberrant  and  sclerosed  artery  pressing:  on  each  side  of 
the  chiiism.    Similar  conditions  must  be  exceedingly  unccminno. 
Wilbi*and  '  reproduces  tlie  visual  lields  of  threo  cases  of  biteui[>onl 
hemianopsia  (Taf.  VL),  one  very  precise  and  synimotrical  due  to 
fracture  at  the  base  (no  autopsy),  and  the  other  two  with  the  n- 
mainiujj  haif-tields  much  encroached  upon  above,  and  there  were 
various  cerebral  symptoms  (no  autopsies).     On  the  other  bond  hi 
quotes  two  cases  of  incomplete  bitemporal  hemianopsia,  in  one  o^ 
which  the  autopsy  showed  the  cause  to  bo  a  very  lar/jc  and  wuli-iv 
diffused  tumor  in  the  sella  turcica  whose  precise  origrin  could  oet 
be  traced  and  which  had  only  partially  injured  the  cros-i 
of  the  chiasm.     It  is  proper  to  add  that  Jatzow^  ^ives  i 
fields  of  ten  patients  in  each  of  whom  were  found  small  insular  tit- 
temporal  defects  touching:  the  vertical  meridians  and  less  tlm    • 
degrees  in  area,  which  he  explains  by  attributing  them   t«  n. 
at  the  optic  fonimina-^in  both  cases  signs  of  optic  Deuritis  Wf*n^ 
present — and  not  t*  deeper  lesions. 

When  we  pass  caudad  of  the  chiasm  to  the  tractus  and  d^'^^pfr 
visual  paths  we  llnd  hemianopsia  to  be  always  lateral  and  httn 
muus — that  is,  it  is  right-sided  or  left-sided.     It  may  be  coItli>.^^ 
or  incomplete,  it  ra.ny  occupy  one-half  of  each  field,  or  onc-qiiart*T 
or  a  small  sector,  or  an  insular  area.    In  some  case's  jhtji 
parts  of  the  half-fields  are  impaiivd,  but  the  defects  are  a:.: 
symmetrical  in  location  and  very  nearly  in  outline.     Sometim<9>^ 
very  small  test  object  must  be  useil  to  discover  them. 

We  have  records  of  cases  in  which  both  halves  of  eacli  fteU 
have  been  invaded  by  successive  attacks;  for  example,  the  lulf 


■  "Die  hetninnoptschen  OeeielitsfeUl  roniicii,"elc.,  Wioftbiuleo,  INKl 
•  Graefes  Archir  f.  OphthAl.,  rat.  &,  Mi  H«5. 


^^^m«gular  lioiiionyinous  heinianopJA.  Mrs.  H.,  mt.  27,  Auff.,  IH*79.  While  l)athliif[ and  k 
th«  water  fotiiul  Might  HinIiU'iily  iiutiaii-nl.  Hml  Mnine  twitching  of  faf^and  nuiubnenoflift 
hiiiiil.  No  otluT  Hyiiiiitoiiif.  Ill  Odtolier,  IHUti,  huanl  that  vision  U  the  same;  health  good- 
Cause  probably  a  miiaU  heiuorrbuge— luuatiuu  doubtful. 


O.D. 


Hr.  P.,  Bt.  33 :  February.  1873.    Whito  atrophy  of  optic  nenree.   Syphilitic    Had 
rtyiuptoiuii,  but  localization  not  practicable. 
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of  each  fletd,  and  at  a  subsequent  time  a  part  of  the  remaining  half, 
leaving  perhaps  a  qtiai'tcr  of  the  totality  of  each  field  intact.  Sev- 
eral such  cases  arc  quoted  by  Wilbrand,  and  he  instances  a  number 
whei'e  total  blindness  was  thus  produced.  But  the  most  interesting 
occurrences  of  this  nature  are  described  by  Forster'  aud  Schwei^,'- 
ger.^  In  Forster's  case  a  man  who  became  hemianopic  on  the  right 
side  from  apoplexy  again  became  hemianopir,  but  on  the  other  (tla! 
left)  side,  by  a  second  ai>oplexy  five  years  later.  At  llrst  insfiectiou 
the  patient  seemed  completely  blind,  but  there  was  a  little  activity 
ofthepupilsto  light  and  he  could  very  slowly  read  S.  U  with  each 
eye — while  V  =;  -^.  It  was  also  found  that  he  had  a  central  field  of 
%^°  to  Z^  in  each  eye  below  the  horizontal  meridian.  There  was  no 
perception  of  color.  In  Schweigger's  case  there  was  a  similar  cen- 
tral field  about  2^  to  3"^  in  diameter,  V  y^  and  ,*g  in  the  respective 
eyes  and  color  perception  good.  Two  other  wflll-observed  cases 
have  been  imported,  one  by  Groenow,"  another  by  Berger.*  In  tlie 
former  the  fields  were  larger,  obli(iue,  and  like  the  figure  8  in  each 
eye — color  sense  good.  There  was  loss  of  visual  memories  and  of 
localities,  whirh  implies  a  lesion  in  the  lateral  part  of  the  occipital 
lobe. 

The  variations  in  position  and  direction  and  character  of  the 
boundary  between  the  blind  and  seeing  portions  of  the  fields  call 
for  some  notice.  Sometimes  the  field  is  cut  into  two  exact  halves 
upon  the  vertical  meridian;  again  there  is  a  semicircular  uolcli  at 
the  macula  reaching  over  into  the  blind  side;  again  the  boundary 
line  is  oblique  or  sinuous  or  it  may  be  in  part  on  the  meridian  and 
in  part  not.  In  all  cases  of  inequality  of  the  two  sides  of  the  field 
the  blind  portion  is  the  smaller.  The  fact  is  very  important  to  the 
patient  that  a  slight  portion  of  the  blinded  side  remains  unhurt, 
because  it  enables  him  in  case  the  right  half  is  gone, to  read  with 
much  greater  ease  than  would  otherwise  be  possible — because  he 
can  anticipate  the  coming  letters  as  we  habitually  do. 

The  explanation  of  this  circumstance  includes  the  explanation 
t  of  the  preservation  of  the  very  small  central  fields  noted  in  cases 
I  of  hemianopsia  attacking  each  side  of  each  eye  in  succession 
(Forster,  Schweigger).  Fiirater  assumed  the  existence  of  aspecuil 
blood  supply  from  the  pia  mator  at  the  cuncus  for  the  region  cor- 
responding to  each  macula,  but  both  Wilbrand  and  Henschen  with 
more  probability  attribute  the  fact  to  the  existence  in  each  cuneus 
of  cortical  structures  representing  each  macula,  or  those  parts  in 
each  retina  adjacent  to  the  vertical  meridian  which  give  what 

'  Gmefe'ft  Art^hiv  f.  Oplitlial.,  xxxvi..  I,  1890. 
■  Arehiv  f,  Augenheilktiiide.  3  and  S,  S.  3S0,  1890. 
'  Arohiv  f.  Psyehiatrie.  xxiij,.  JJSfr. 
*  Breslau  Arzilich.  ^itflchrlft.  1885. 
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Wilbrand  culls  the  overlapping  area.  TJiis  means  in  other  wonit 
that  in  all  siicli  casfs  each  macula  receives  ilbres  and  conical  im- 
jmlses  Trom  each  iTivbral  centre. 

A  careful  study  of  cases  shows  that  the  i>resence  or  abseucc  of 
an  overlappini?  area  has  no  relation  to  the  portion  of  the  visual 
tract  whose  impairment  causes  the  hemiauopsta.  ue.^  as  Gowerf* 
says,  no  localizing  inferences  can  be  drawn  from  the  varieties  of  the 
boundary.  Wilbrand  (1.  c,  p.  17)  remarks  that  the  papillo-macular 
bundle  is  of  dissimilar  size  in  different  casos^  and  this  evidently  has 
relation  to  the  extent  of  an  overlapping-  or  common  area  in  tb», 
central  re^^^ion  of  the  retina. 

Before  proceeding  further  it  remains  to  b©  stated  that  we  find 
in  addition  to  the  hemiopic  loss  of  li^ht  sense  two  other  condition^ 
viz.:  first, cases  iu  which  there  is  half-bhuUness  for  color  wilh  jins- 
^rvatioaof  light  sense,  i.e.,  heiui-achromatopsia;  and  second, casts 
of  visual  liallucinations  atTectin^r  only  one-half  of  each  field.  Tli« 
former,  viz.,  the  hemiopic  loss  of  color  sense,  lias  been  found  to  be 
confined  in  a  few  cases  to  one  eye,  which  proves  tfaatit  is  not  alwa^t 
duo  to  a  cortical  or  subcortical  lesion.  Siemerlin":  (see  Wilhrand, 
1.  c,  p.  144)  reports  loss  of  light  sense  in  one-half  of  one  field  and 
only  loss  of  color  sense  in  the  corresponding:  half  of  the  other  field. 
Usually  both  eyes  are  affected,  and  the  same  is  true  of  the  hemiopic 
lialhicinations.  Both  these  conditions  may  exist  to^*ther,  as  shown 
by  Wilbrand  '  hi  a  case  of  a  small  clot  in  the  subcortical  visual 
region  near  the  posterior  horn  of  the  lateral  ventricle.  See  also 
case  by  PutzeK*  Swanzy^  enumerates  eig-ht  c^ses,  and  in  one 
antop.sy  showed  an  old  clot  in  the  visual  tract  of  the  occipital  lob«' 
below  the  po.sterior  bom  of  the  lateral  ventricle. 

We  may  now  take  up  the  consideration  of  hemianopsia  caused.^ 
"by  lesions  of  the  tractus  and  deeper  parts.  'Plie  optic  tract  for 
about  ouc-third  of  its  coui'se  lies  exposed  at  the  b;ise  of  the  bruiti; 
but  then  passes  under  the  chI^o  of  the  teniporo-splienoidal  lo 
and  winds  up  obliquely  around  the  ciiis.  It  is  also  crossed  by  the 
tbirtl  nerve.  Bemg  thin  and  flat  and  narrow  it  is  of  course  ntort! 
likely  to  be  totally  rather  than  partially  damag'ed  by  a  le^< 
Yet  an  instance  of  i^irtial  injury  is  g-iven  by  Marchand  *  due  lo 
grtioma  in  the  rife^it  temporal  lube  near  tlie^'rus  hippocampi,  which 
pressed  upon  its  ed^e  only,  and  caused  loss  of  homonymous  quftd- 
rant-s  of  the  fields;  there  was  slijcrht  double  optic  neuritis.  See  also 
case  by  Norris,  I.e.  It  is  naturally  unlikely  to  be  the  seat  of  hein- 
orrhaf^e  because  of  its  small  size,  yet  such  cases  are  recorded 

'  "  Die  heralanoplscben  QeAfchtofftld  fonnen,^  «tc,  1890,  p.  66. 

*  New  York  Medical  Journal,  Auj;.,  IKMO.  Jan..  1801. 
•Trans.  Ophth.  Sew  Unitorl  Kintrdom.  1x.,  p  23,  1889. 

*  Graefe's  AtcWv  1.  Op\i.,Ttxs-\Vi..^,%Vx\«Sl. 


I 


l_ 


AMBLYOPIA  Aim  AMAVIiOSIS. 


713 


I 


(Wiibi'and),  and  its  vascular  supply  from  the  pia  mater  is  common 
to  iti  iinU  thv  chiasm  and  not  associated  with  that  of  the  crus.  It 
may  he  damaged  by  tumors  procoedins:  from  the  base  of  the  skull, 
or  from  the  adjacent  crus  or  temporo-sphenoidal  lobe.  Xorris* 
^ves  a  case  of  blindness  of  one-fourth  of  each  field  explained  by  a 
>rhoma  in  the  temporo-sphenoidal  lobe,  pressing  on  the  tractus. 
For  other  cases  of  tumor  in  this  region,  see  Wilbrand,  '*  Ueber  He- 
mianopsie/'  p.  93.  It  may  also  sutler  from  localizi^d  meningitis. 
Lesions  at  tlie  hasc  may  involve  otiier  nerves,  especially  the  third, 
the  fourth,  hraiu'ht's  of  the  Ilftb  and  t  he  sixth,  while  facial  and  audi- 
tory and  deep«r  nerves  have  also  been  noted  to  he  alfectud.  The 
functions  of  the  cms  may  be  impaired,  causing  hemiplegia  as  the 
result  of  a  tumor  in  the  temporo-sphenoidal  lobe.  There  may  be 
hemianopsia  with  hemiplegia,  hemiaiuestliesia,  and  impairment  of 
the  lower  facial  and  the  bypoglossus,  and  the  cause  may  be  either 
in  the  cms  or  in  the  internal  capsule,  more  frcfjuently  in  the  latter 
region.  If  the  above  symptoms  be  combined  with  oculo-motor 
paralysis  uf  the  opposite  side  the  lesion  will  be  in  the  cms. 

Lesions  of  the  tractus  may  ultimately  be  attended  with  signs 
of  optic  nerve  atrophy,  or  with  ncuiitis  when  caused  by  tumors. 
Some  stress  is  hiid  upon  the  quality  of  the  half-blindness.  It  is  not 
a  gray  or  dark  appeamnee,  but  is  said  to  be  an  absolute  absence 
of  ad  sense  of  light,  which  is  not  tlio  fact  in  cortical  half-blindness. 
The  hemiopic  pupillary  inaction  will  exist.  What  has  been  said  of 
the  symi>loiiis  of  tnictus  lesions  applies  in  great  measui-eto  all  the 
primary  ganglia,  and  we  can  ahnost  never  succeed  in  declaring 
which  of  them  are  involved.  Henschen' and  Wilbrand  give  his- 
tories and  autopsies  of  cases  where  the  several  ganglia  were  dis- 
eased, but  no  clearly  significant  symptoms  can  be  elicited.  What 
most  conspicuously  presents  itself  for  solution  is  t!ie  nature  of  the 
lesion,  and  the  genei-al  localization  near  the  primary  ganglia  is 
usually  all  that  is  possible.  In  Oliver's  caso  a  careful  analysis  of 
alt  the  symptoms  of  such  a  lesion  is  made,  and  the  diagnosis 
proved  correct  (Trans.  Am.  Opij.  Soc.,  1890,  p.  4T9).  The  near 
vicinity  of  the  internal  capsule  excites  various  umtor  symptoms, 
spasmodic  or  paralytic,  as  well  as  disturbances  of  the  several 
varieties  of  sensation.  L(?sions  of  the  optic  ra<1iation  and  of  the 
cortex  are  now  more  readily  recognized  than  formerly.  HcmW 
anopsia  may  occur  from  direct  interference  with  the  visual  path  and 
cortex  or  as  a  remote  symptom.  It  is  sometimes  temporary  at 
the  outset  of  an  apoplcx}'  in  the  cerebrum  (Gowers).  When  the 
course  of  the  optic  radiation  and  its  precise  form  and  size  as  de- 
duced  by  Heiischen,  and  the  nearness  of  its  approach  to  the  pos- 

'  Trans.  Am.  Ophth.  Soc,  1890,  p.  4;d. 
•L.  c.  Zweiter  theil,  b.  217. 
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terior  honi  of  the  lateral  ventricle,  are  considered,  we  can  wni. 
how   readily  it  may  he  encroached  upon  from  all  sidea.     Wei 
hear  in  mind  that  while  the  calcarinc  li&sure  is  sigualized  as  Ibi; 
focus,  80  to  speak,  of  the  visual  flhres,  the  whole  of  the  cuneas  and  i 
the  angular  gyrus  and  adjacenl  occipital  ^ri  are  the  seal  of  visual 
luemorit's,  and  that  whtni  they  are  damaged  hemianopsia  niav  oc-  { 
cur   because   the   lutlueuce   of  the  lesion  uiuy  reach  farther  than 
is  apparent.     In  cortical  hemianopsia  we  often  have  aphasia  and 
mind-blindness,  especialij'  if  the  lesion  be  on  the  left  side.    Tlie 
symptoms  su^^eat  lusions  alon^  the  middle  cerebral  arterj'  rutmmg  | 
throug-h  the  fissure  of  Sylvius  (sec  Fig.  243).     The  aphasia  is  due 
to  the    jnind-hlindness    bein^   amnesic,   because   words    recall  u^t  ] 
memories,  and  therefore  correct  speech  is  impossible.     There  mav 
of  course  be  alexia  and  also  agraphia.    There  may  be  monoplegias i 
of  various  types,  convulsions,  athetosis,  hemichoroa,  and  various  | 
distant  symptoms,  and  Ihey  happen  also  in  the  lesions  near  tbi;] 
primary  ganglion.     Tliu  diagnosis  of  cortical  or  subcortical  he 
anopsia  is  not  always  easy,  bui  is  founded  upon  the  pupillary  symp- 1 
torn  of  Wernicke  and  upon  the  absence  of  licmiplegia  and  otbiTJ 
signs  refen*ed  lo  above  which  appear  usually  in  connection  wlllij 
lesions  of  the  pons,  the  crus,  and  the  internal  capsule. 

It  often  happens  that  besides  the  hemianopia  thei'c  is  peripberall 
Ihnitation  of  the  remaining-  half-flelds.    A  marked  illustration 
the  case  reported  by  Oliver  (1.  c  Trans.  Am.  Oph.  8oc.,  1890).  wher 
the  remaining  half-fields  ai-e  extremely  reduced.    This  is  explame 
by   the  genera!   disturbance   of  the  brain  oppressing  the  visual 
tracts.    Analogous  to  this  condition  is  the  peripheral  liniitalt 
without   hemianopsia,  observed   with   tunioi*s   located   in   variou 
positions  not  near  the  visual  paths.     There  may  be  no  optic  neur 
ti.s  to  account  for  it»    Such  u  case  is  figured  by  Hensclien, 
XXXI.,  and  others,  and  he  remarks  that  these  peripheral   limita^ 
tions  have  no  special  signilieance.    They  are  found  with  tumor 
and  also  with  softening.     HLMischen  gives  the  restricted  flelds 
sevei'al  cases  where  there  was  softening   in    the  occipital  Jol 
Wilbi-and  ^  gives  the  fields  of  a  case  of  lesion  of  the  internal  coj 
sule  in  which  the  original   conditions  showed  extreme  Umitat 
besides  hemianopsia,  and  after  twelve  months, recovery  so  far  lowh 
place  as  to  leave  only  a  quadrant  of  each  field  defective.     He  al 
gives  the  fields  of  the  same  case  taken  by  less  acute  and  puti 
ohso]'vers  hefore  he  made  examination,  and  shows  how  the  extrenn 
difflcultles  belonging  to  such  patients  make  orroi-s  very  likely.    Hr 
justly  suggests  that  imperfect  examination,  probably  explains  tlm 
erroneous  inferences  of  Charcot  as  to  the  occurrence  of  crossi-il 
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amblj'opia  in  lesions  of  this  re^on.    His  assumption  of  a  double 
crossing  of  the  visual  paths  has  no  anatomical  foundation. 

Diagnosis. — Wo  have  to  consider  the  position  of  tho  lesion  and 
also  its  character.  What  has  already  been  said  ^ves  hints  in  re- 
gard to  locating  the  lesion,  but  it  is  evident  that  hemianopsia  in 
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Kid.  SSK.^Xlfrmin(rro<nS(iKutn)tolllii»tr&Ui  l^fl  Lutcrtki  IlemiiiDiipHia,  t.TF.\eit  tMnporal 
half  1M<I:  nyw.  rljchi.  oftMl  hoir-flvLd;  OS,  oculwt  eialtfur;  OD.  oculus  dint«r;  iV  r.^  nasal  and 
l«iD|Miml  lialvM  of  tlioret-iuiD;  A'Otf,  ucrvufl  oplktis  siulnlcr;  A'0/>,  nrmu  opUcua  dtottur:  FCH, 
CaHclcuIuacrudatuHHliilMvr;  Fl.li.  fwH-'kiiliw luteroliH  ilext«r (taadvuluii  iiuii-cruclaluBdtukrr;;  C, 
cliUflinaordecuflsatloDof  fOHClciih  cniclsli — (cominlMurra  of  Oiidden  and  Heynort  ana  uuitttMl); 
TOD.  tra(.-tusotitlci»(l<^xt«r'.  CQL,  corputfffeBtoulatuin  Ul«ral9 (corpus  ^iiieulatuoi  tiii.-dliilu  ood 
the  brachia  ore  omitted):  LO,  lobt  opCloKogrpDraMUadriK'inuiia);  /Y>C,  prUiiary  upUt:  ivtiltvjit  <tn- 
eludiog  corpora (|iiBdrlKeii)liia.  corpora  gflolculata  aud  pulvlnarorchalainunoptluuii):  /XJ.  ftm-kii- 
losoptlciw,  radliuiafc  visual  Qbrvs  of  Qratiotvt  iu  i>ivlnt4*rDaU-ap«i1e;  Ci*.  coma  poaterius  of  Ini- 
eral  veuirjde;  O^nkIoo  of  lo't'uBaiLKularts:  Lf>H,^s>\l\a.  occlpitalla  aloMer;  LODy  lobua  owlpU 
Ulladoxte'r;  C^.  cuoeita  and  iRibJAr»ni  gyH  coiiMiniUng  the  cortical  vlmal  ccniro  In  man.  TtM 
heavy  and  sh&ded  Uoee  reprewut  Uie  fMirw  couuwted  witli  tlie  rfghi  halvva  of  tliv  rettuc 


itself  atone  does  not  point  to  a  definite  locality.  It  must  be  inter- 
preted in  the  lig:ht  of  concomitaut  symptoms.  The  nature  of  tUo 
lesion  must  at  the  same  time  be  considered.  Apoplexy,  embolism, 
softening,  tumor,  gummy  exudation,  sclerosis,  meningitis,  tubercle, 
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ant'iirism,  etc.,  these  are  to  be  passed  in  review.    Moreover,  weinaj 
have  multiple  iesiuus.  viz.,  several  tumors  or  lieiuorrhaj^H  oriipul 
of  softening',  etc.     We  likewise  have  to  look  for  remote  di»^s 
aniuniiiinria,  diahetes.  heart  disease.     Soriietinies  a  retinal  lesion' 
will  grive  us  light  on  this  point,  viz.,  spots  of  exudation  orof  hemoi>^ 
rha;^'e.     We  have  to  take  into  account  the  history,  rate  of  prog 
ress,  and  all  the  distant  as  well  as  focal  symptoms. 

A  valuable  epitome  of  symptoms  is  summed  up  in  a  series  ofj 
rules  laid  down  by  Seguin,'  which  may  be  quoted. 

1.  Lateral  hcmianopia  always  indicates  an  intracranial  1esioa| 
on  the  opposite  side  from  the  dark  fields.     2.  Lateral  hemianopia 
with  pupillary  immobility,  optic  neuritis  or  atrophy,   especially 
if  joined  with  symptoms  of  basal  disease,  is  due  to  lesion  of  on 
optic  tract,  or  of  the  primary  optic  centres  of  one  side.  *.e.,  lb 
corpora  (luadrigemina  and  parts  included  within  P.O.C.(see  Fig.253 
3.  Homonymous  sector-liUe  defects  uf  I  In*  sanii*  ^'eometrie  order,  witK* 
hemianaesthesia  and  choreiforni  or  ataxic  movements  of  one-liaU 
of  the  body,  without  marked  hemiplegia, are  probably  due  to  lesio 
of  the  caudo-lateral  part  of  the  thalamus,  or  of  the  posterior  (call 
ilal)  portion  of  the  internal  capsule  C.  P.  or  F.  O.     4.  Lateral  hen 
anopia  with  complete?  hemiplegia  (spastic  after  a  few  weeks)  at 
hemianjHstliesia,  is  probably  caused  by  an  extensive  lesion  of  th 
internal  capsule  in  its  knee  and  caudal  part  (pulvinar),  i.e.,  fartlie 
hack  and  more  profound  than  in  supp()sition  'X    5.  Lateral  hei 
opsia  with  typical  hemiplejjia  (spastic  after  a  few  weeks):   a[i 
8ia,  if  the  right  side  he  paralyzed  and  with  little  or  no  aniesthe 
is  quite  certainly  due  to  occlusion  of  the  middle  and  adjacent  cer 
bral  arteries  with  extensive  superficial  lesion, softeuiug- of  themot< 
zone  and  of  the  gjnn  lying  at  the  extremity  of  the  Assure  of  Sylviu 
viz.,  the  inferior  parietal  lobule,  the  supra-marg-inal  g>Tus  and 
K>'nis  annularis.     There  may  also  be  alexia,  word  blindness. 
Lateral  hemianopsia  with  moderate  loss  of  power  in  one-half  of  i 
hody,  especially  if  associated  with    impairment  of  the   muscula 
sense,   would  probably  be  due  to  a  lesion  of  the  inferior  parlet 
lobule  and  g^'rus  annularis  with  their  suhiacent.  white  substanc 
penetrating  deeply  eiiou>;h  to  sever  or  compress  the  optic  fasciculi] 
on  its  way  posteriorly  (.o  the  visual  centro.     If  mental  bliiidnr 
exists,  the  lesion  would  lie  in  the  more  anterior  central  parts  of  ih<^ 
occipital  lobe,    7.  Lateral  hemianopia  without  motor  or  commc 
sensory  or  any  accompanying  symptom  Ib  due  to  lesion  of  til 
cuneus  only,  or  of  it  and  the  gray  matter  immediately  sui*roundin| 
it,  on  the  mesial  surface  of  the  occipital  lobe  in  the  hemisphere  o( 
posite  the  dark  half-flelds.     The  lesion  may  be  partial  or  tot 
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Most  surgical  cases  come  at  once  after  convalescence  within  this 
rule  or  williiii  rule  No.  6. 

In  all  cases  eutnin^  under  rules  3  to  7,  inclusive^  the  pupils  re- 
act Dormally;  and  rarely  does  tlie  ophthalmoscope  show  any  lesion 
of  the  optic  nerve,  except  or  course  in  some  tumor  cases^  wtiere 
ueuro-retinitis  may  be  t'xpectfd. 

iVof/MOAM,— Cuses  of  short  duration  with  perfect  recovery  are 
recorded.  The  defect  at  first  complete^may  after  a  time  beentne 
less  extensive.  This  is  chiefly  true  in  apoplectic  cases.  The  larjrer 
DumbiT  of  cases  remain  unchanged.  Prog-nosis  depends  chiefly 
upun  the  n.iture  of  the  lesion  if  this  can  1m  made  out. 

Chart  V.  ^ves  the  fields  in  a  case  scon  by  myself  where  partial 
recovery  occurred.    The  history  is  as  follows: 

Miss  S ,  a^ed  thirty,  came  to  me  in  April,  1876.    She  was  forewoman 

in  a  lar^  eatablixhmcnt.  niid.  being  extremely  bn»iy,  hA<l  not  ^lept  well  for 
many  month.<.  Pour  weeks  n^o  she  had  an  nttiick  of  >*rvei>»  imin,  ruiiuhit; 
from  the  left  elavicle  and  sIiDulclcr  to  the  liead,  wliirh  drew  it  lo  one  side, 
and  preveiitwl  sleep  for  two  iiightji.  Tw<i  weeks  nft^irward  she  found  herself 
totally  blind  <iii  tlie  right  Rlile.  There  wt*re  no  other  (^J^Il|^t«IUs.  Biauiina- 
tion  found  no  disease  of  the  kidneys,  nor  of  the  heart ;  she  hud  not  had  rheu- 
uiati^m.  Virion  lu  each  eye  |J.  Dy  the  opiithaliuoecope;  right  disc  not 
swollen,  veswle  full ;  near  It  the  rethia  a  little  (i<denmtous,  and  hassome  dots, 
while  a  bluish  xone  Hurrcmmii*  almost  all  the  disc.  Left  eye  about  the  same. 
Visual  fields  have  this  pei*uliarity :  that  while  there  is  Bvnunetrieal  lietiuan<i- 
pia,  peri-eption  renmuis  on  tlie  extreme  periphery  of  the  blind  sides.  Treat- 
ment was  iod.  ix>t»s.,  gr.  i.,  ter  in  die.  After  a  month  her  condition,  which 
had  been  one  of  great  excitement,  beeause  of  her  impaired  sight,  was  moro 
calm,  and  she  slept  well,  yet  felt  very  tire<l.  Ha<l  Ki>nie  numbiH<M»  of  the  left 
leg  and  hand.  Visual  fiehls  then  showed  a  clearing  up  of  the  lower  lialf  of 
the  previously  blind  portion.  See  charts.  In  August  following,  the  fieliis 
were  about  the  same,  and  in  the  retiiuE  there  were  fewer  8i>eokB  than  at  first. 
The  right  optie  ner\"e  was  more  hy[icnt)tnic  than  the  left.  Patient  seen  iu 
1882  and  condition  of  fields  the  same ;  vision  normal. 

There  is  of  course  a  serious  question  often  as  to  life.  For  some 
recoveries  of  sij^ht  see  Lan^  '  and  Wilbrand.-'  Michel "  says  that 
in  lu4  cases  of  hcmiplef?ia,hemianopia  cccun*ed  5<J  i.imes. 

It  may  he  said  tliat  patients  are  sometimes  unaware  that  they 
are  hemianopie,  because  other  paralytic  syraptoins  absorb  their 
attention.  In  one  instance  1  performed  t-xtraction  of  cataract  for 
an  old  lady  and  was  not  made  aware  of  her  hemianopia  until  the 
timft  came  for  fitting-  prlasse.s. 

Treatment. — This  must  be  in  awordance  with  the  indications  of 
the  situation  and  cause  of  the  mischief.      For  inflammatory'  cases 

'  British  Medical  Journal.  Kov.  :ja,  IHSy. 

'"Die  HemiauopHie."  1W*I,  p.  '^05. 

■ "  Die  Lehre  der  Augeuheilkuude,"  p.  607. 
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thf  iodides,  for  many  case's  broiuidos  will  be  serviceable.  We  may ' 
liavc  to  adminislcr  to  mjvcvl'  pain  by  antipyrine  or  opium;  we  may  j 
require  derivatives,  ice  to  the  head,  mustard  to  t\\Q  lower  limbSidryj 
cups  to  the  iiai^e  or  temples.  We  iimst  endeavor  lo  decide  upon] 
the  uature  and  cause  of  the  lesion  to  properly  choose  a  line  0(1 
treatment.  The  eye  symptoms  are  merged  in  the  other  features 
of  the  case  in  most  instances.  In  late  periods  strychnia  injections^ 
sometimes  do  good. 

Literature  on  this  subject  is  veiy  extensive.  Ainon^r  papeni 
not  referred  to  in  the  text  are  Starr,  Amer.  Journal  of  Mf'(i$ititi 
Svionces,  Jan.,  1884;  Seguin,  Jounml  of  Nervous*  and  Mentuli 
Disease,  1886  and  18ST;  Hun,  Amer.  Jour,  of  Medical  iyciettces,l 
Jan.,  188T  (includes  his  famous  case  of  partial  cuneus  lesioD|;] 
Sw^my,  Archives  of  Ophthalmology,  ISQl;  Schwei^jcer,  Qrnefcii 
Archiv  f.  Ophthal,  XXII.,  3,  397,  1676.  The  several  treatisesof  j 
Wilbrand,  1381,  1384,  1887,  1890,  1392,  compose  a  library  of  infor-J 
matiou.  The  contribution  of  Henschen,  of  which  two  parts  are] 
out  (Upsala  1890,  IS'i'i),  is  a  magnificent  example  of  exhaustive 
work  both  m  original  research  and  compilation,  with  spondid  illus-| 
tr.itions.  See  also  Mag^nus.  "  Anleitung-zur  Diagnostik  dercenlr 
Storungen  des  optischen  Apparates;  "  Tafelund  Text,  Breslau,  1893 

Amaurosis  in  Yol'no  CniuuRBN. 

It  is  not  pretended  under  this  head  to  give  a  nosological  de- 
scription of  a  particular  disease.  Many  lesions  of  the  optic  nerve 
and  brain  cause  loss  of  si^ht  in  the  early  period  of  life.  The  condv 
tions  may  be  cong-euital.  What  makes  brief  reference  desirable 
the  fact  that  while  sometimes  lesions  of  the  optic  nerve  or  retini 
may  be  found,  in  certain  cases  none  will  be  discovered.  Moreover, 
there  will  be  sometimes  unmistakable  head  symptoms,  such  as  fl 
and  vomiting,  headache,  grreat  excitability,  or  contrariwise  stupor, 
or  unconsciousness;  there  may  be  motor  disturbances  in  wasting- 
of  the  muscles  of  the  f:tce  or  limbs,  paresis  or  pai*alysis.  hydro- 
cephalus, etc.  Hereditary  tendencies  must  be  investig-aled,  ani 
especial  care  given  to  search  for  syphilitic  or  tubercular,  or  mei 
inffineal  symptoms.  Many  cases  are  and  remain  blind,  but  on  I 
'  other  hand  partial  and  even  complete  recoveries  are  by  no  meant'' 
rare,  and  for  useful  observations  on  this  subject  see  Vol.  IV.  of 
Trans.  Ophthalmological  Society  of  Unit^  Kingrdom,  1S84,  papers 
by  Mr.  Nettleship.  See  also  reference  under  head  of  retro-bulbar-; 
neuritis. 

UifDiaCOVERKD   MONOCTTLAR   BlJM)NKSS. 

It  is  not  very  rare  to  have  a  patient  tell  of  sudden  loss  of  si^ht 
in  one  eye,  discovetfed  \>y  ^cc\de'R\,ii,\i^  <iVo%\wg  the  other.    Henat*, 
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urally  supposes  the  condition  to  have  been  suddenly  produced; 
examination  may  find  coinplole  optic  nerve  alropliy  or  choroidal 
lesioUj  or  oxirLMUn  hyperojiia,  myopia  or  ustigniatisni.  cataract,  etc., 
none  of  which  can  be  recent.  Such  states  of  \*ision  orten  exist  with 
strabis]iius. 

On  the  other  hand,  total  blindness  may  take  place  in  one  e>'e 
^vitbout  immediately  attracting  the  patient's  notice,  especially  if 
there  be  some  higli  optical  error.  An  incident '  of  this  kind  took 
place  in  a  young  girl  who  was  myopic  13  D,  and  in  one  e.ve  sud- 
denly found,  on  closing  the  other,  that  she  had  no  perception  of 
light.  Treatment  by  art.ificial  leech  and  tonics  was  followed  in  two 
months  by  i*estoration  to  her  previous  condition.  She  was  not 
hysterical,  had  uo  cause  for  deception,  and  no  explanation  was 
found  by  the  ophthalmoscope.  Slie  had  had  severe  headache  for 
six  months;  catamenia  were  irregular. 


Simulated  Bundxkss. 

In  countries  where  military'  service  is  compulsory,  persons 
sometimes  seek  to  escape  it  by  pretending  to  partial  or  total  loss 
of  sight  in  one  or  both  eyes.  Such  malingering  is  also  practised 
to  secure  pensions  or  to  obtain  compensation  after  the  receipt  of 
injuries,  and  it  sometimes  presents  itself  as  the  expression  of  a 
perverted  imagiuatiori,  among  childrun  and  hysterical  persons. 
Pretence  to  total  bhndness  is  imcommon;  to  bUndness  more  or  less 
complete  in  one  eye  (the  right)  is  the  usual  claim.  It  is  common 
to  find  great  exaggeration  of  an  existing  visual  defect  due  perhaps 
to  opacity  of  the  cornea,  to  myopia,  to  irregular  a.stigmutism  or 
hyperopia  or  to  congenital  amblyopia,  etc.  The  unexpected  dis- 
covery of  the  need  of  strong  convex  glasses  is  sometimes  comcident 
with  an  injury  and  will  give  plausibiUty  to  the  claim  that  the  con- 
dition is  entirely  traumatic. 

A  tttrikiriK  instance  came  under  my  oare  In  a  man  45  years  old  with  hyper- 
opia H  D,  who  hrtd  never  used  or  needed  ghi«»es.  and  was  wounde^l  In  ihe  left 
eye  by  a  piece  of  glaHs  in  a  milway  eolUsiou.  The  wound  wiw*  f  hruug-li  the 
ciliary  r^on  and  uevere.  It  wim  necessan.-  to  perfonu  irideetoniy.  and  the 
f)atjent  HurTered  much.  His  real  suffering  was  in  luy  ju<l^uieiil  far  lew*  thau 
he  wished  me  to  believe  it  to  be.  During  a.  treuttnent  extcndiog*  tliroti(eh 
several  tnoiitlis,  hia  pain  and  intoleranee  i>f  li^ht  and  ficrimaeee  of  o^j^ony  wore 
80  diaproportioned  to  the  patholoi^ical  conditioiisihat  1  felt  sure  he  wii*  prac* 
tising  deceit.  A  suit  for  dainagei*  against  the  railroul  eoinpany  and  an  effec- 
tive exhibition  of  his  liypocritical  symptoms  before  the  jiirj',  lirouKht  him 
the  handsome  Hiim  of  $7/HX».  A  month  later  he  eame  to  me  with  much  candor 
to  show  how  remarkably  well  waa  his  eye  and  free  Trom  trouble,  while  with 


1  Dr.  U.  Derby,  Boston  Medical  and  Surg.  Joum.,  Feb.  7th,  1884,  p.  LH. 
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proper  correctiou  by  a  Kpberico-ey I i nitric  ^Insfi  vibion  was  1%  uiid  it  "^j: 
the  Katiie  before  the  Ihul  of  his  »uit  in  court.    His  %'iuuu  coatiiiU'  , 
good  for  three  years. 

It  is  (lilTlcult  to  unmask  the  prptrnce  nf  total  lUindnnss.  r»» 
must  have  opportunity  to  walL'h  the  person  without  his  k!io\vK''i-_'>*. 
By  llie  ophthalmoscope  nothing:  abnormal  ttill  be  seen.  The  it*  i ,  n 
of  the  pupils  will  ho  noted,  and  one  will  be  ready  to  suspei 
lent  use  oC  a  mydriatic  if  dilated  pu|)ilH  fail  to  expand  o  li 
when  the  eyes  are  in  shadow,  it  being- assumed  that  no  lesion  of  tin 
fundus  exists.  The  disposition  of  the  pupils  to  conti'uct  iipou  con- 
vergence of  the  visual  lines  will  be  remembereil. 

A  person  totally  blind  hau  a  manner  and  carriage  of  the  had 
which  are  cliaraeteristic.  If  blind  for  a  lon^  timo  bo  has  usually 
aci^uired  conlidencc  in  the  guidance  ol'  another  person  and  will  wftlli 
briskly  when  led  by  the  arm.  He  will  carry  the  head  erect,  oftai 
thrown  a  little  back  or  totone  side.  If  told  to  look  at  his  own  huil 
he  will  attempt  to  do  it,  and  by  strenuous  insistence  of  voice  and 
placing  his  hand  in  front  of  the  face  he  will  look  not  far  from  its  Inw 
position  by  the  help  of  general  sensation.  A  mahngt^rer  will  not  Iv 
likely  to  act  thus.  He  will  profess  entire  inability  to  look  towini 
his  own  hand,  and  will  assert  his  entire  helple~H.sness.  This  stamp* 
his  hypocrisy.  One  may  flash  tlie  direct  light  of  the  sun  fm  i:* 
instant  into  the  eye  and  mark  the  elTect.  It  is  not  usual  for  skiIIll 
malingerers  to  pretend  to  total  inability  to  sec  li^ht.  They  fv  i 
that  this  is  unnecessary  for  their  purpose.  Hence  the  detectk' 
their  fraud,  if  both  eyes  are  claimed  to  be  imi)erfect,  must  be  m  i 
by  setting  a  watch  upon  tlieir  behavior  and  endeavoring  !« »iu^ 
prise  them  when  otf  their  guard. 

For  detection  of  simulation  of  blindness  in  one  eye  we  reeoiti« 
various  devices.     Let  a  prism  Iw  put  Iwfore  one  nye  with  its  l 
vertical  and  oblige  the  jhi-sou  to  walk  some  distance.     He  will 
obliged  to  shut  one  eye  to  escape  the  confusion  of  double  visioil 
stones  ami  steps  are  in  his  way.    Going  downstaire  will  be  a  sli 
test  when  wearing  spectacles  of  this  soil.    Viewing- a  candle  1 
at  twenty  feet  thi'ough  prisms  each  say  T*'  with  bases  outward ' 
lead  to  convergence  of  the  visual  lines  to  unite  the  images,  ami  i 
action  may  be  discovered  by  the  obsnr%*er. 

A  prism  of  o°  may  be  placeil  with  its  apex  across  th«  middle  i 
one  pupil  and  thus  cause  monocular  diplopia,  using  for  the  pur 
the  good  eye  and  screening  the  other.    When   the  pei-son  is 
quaintod  with  this  phenomenon  and  adinits  its  exi.stence. a  tniluiifl 
movement  of  the  prism  to  cover  the  whole  pupil  and  the  siimtVl 
taneous  removal  of  the  screen  is  likely  to  be  followed  by  tln-nd' 
mission    that   double   images   are   still    present,  and    the  fratiil 
disclosed,  because  two  eyes  are  now  being  used  (Alfred  Orai'f«). 
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Snellen  arrang:cd  a  series  of  letters  to  he  liiin^  in  ihe  wiiulow 
and  alternate  letters  are  made  i-pd  or  grcrn  by  shifting-  l>ehind  them 
a  piece  of  red  or  green  ^lass.  The  pci-son  examined  views  tlie 
letters  through  spectacles  of  which  one  side  is  green  and  the  other 
red.  As  the  letters  are  aUertMl  in  color,  the  green  will  he  invisible 
to  the  eye  wearing  the  red  glass,  and  tlie  red  invisible  to  the  eyo 
"wearinj?  the  green  glass.  Stilling's  coloi-ed  letters  may  be  used  for 
the  same  piii-pos*'.  If  thn  pretended  blind  eye  can  see  green  lett^fi-s 
through  a  ivd  glass,  the  |KTson  lies.  Tlie  ivd  glass  will  be  over 
the  good  eye  and  plane  glass  over  the  assumed  bad  one. 

One  may  use  strong  convex  and  concave  glasses  to  view  distant 
print;  putting  a  plane  glass  bcfoi*c  one  eye  and  by  a  reversiblo 
frame  make  the  pci-son  use  unconsciously  his  bad  eye. 

The  stereoscope  can  be  utilized  in  various  ways.  The  person's 
eyes  must  bo  exposed  constantly  to  view  an<l  he  must  not  see  be- 
forehand the  canls  put  into  the  slide.  On  one  side  may  be  the 
letter  L  and  on  the  other  F.  Combined  they  make  K,  and  if  this  he 
admitted  the  case  is  proven.  Other  figures  and  marks  may  be  \ised 
which  flilfer  on  the  two  sides  and  by  several  trials  success  may  bo 
achieved, 

Harlan  puts  before  the  pretended  blind  eye  a  plane  or  weak 
concave  glass,  —  '^5  D,  and  before  the  good  eye  a  strong  -{-  glass, 
say  T-  16  D.  If  the  patient  read  the  distant  test  type  he  convicts 
himself. 

With  hyst^erical  persons  and  children  pret-ended  blindness  may 
be  the  effect  of  self-deception.  Occlusion  of  both  eyes  by  plasters 
or  a  bandage  as  a  means  of  cure,  is  likely  after  a  aufflcieut  lapse  of 
time  to  have  this  residt.  One  may  make  a  hypodermic  injection 
into  the  temple  of  a  minute  dose  of  strychnia,  using  say  three  drops 
at  a  time,  twice  daily,  of  a  solution  g-r.  i.  ad  3  1.  The  acupuncture 
will  be  more  eifective  tlian  the  strychnia.  Some  hysterical  persons 
have  a  deliberate  purpose  to  deceive,  and  the  claim  of  poor  sight 
must  be  judgtHl  in  the  light  of  other  symptoms.  I  once  cured  a 
young  girl  of  excessive  photophobia  by  subjecting  her  to  chloro- 
form and  on  recovery  she  was  fully  able  to  face  the  open  windows. 
46 


CHAPTER   XX. 
THE  ORBIT. 

Anatomy. — The  cavity  which  contains  the  eyeball  is  a  quadru- 
^il»r  pjTamid,  in  which  we  distingruish  the  base  or  opening,  tb 
four  w:l1]s,  and  the  apex.    The  angles  of  the  base  are  rounded,  aodj 
the  infero-t<*mporaI  an^Io  is  at  a  lower  level  than  the  iufero-i 
angle    In  other  words,  the  upper  and  lower  sides  have  a  slop 
downward  toward  the  temple.    The  edge  is  aomewJiat  sharp 
three  sides,  because  it  overhauls  the  interior  surface.      On  tiifl 
fourth,  viz.,  tht*  interuu!  side,  the  edg-c  rounds otf  and  slopes lowar 
the  median  line.    The  orbital  margin  is  capable  of  great  reKist.aDC 
because  the  bono  is  dense,  and  is  buttressed  by  the  zygomatic  arelj 
which  expands  into  the  malar  bone,  and  by  the  arcli  of  the  front 
bone.     On  the  medial  side,  where  strength  is  not  neede<l,  the  Iwiitfll 
are  very  thin,  but  tJieir  celluloid  arrangement  gives  gri^t  capacitfi 
for  dispersing  the  force  of  shocks.    On  the  wall  of  the  inner  marg 
wc  have  the  groove  In  which  is  lodged  the  lachrjonal  sac,  in  fron^| 
of  which  is  the  insertion  of  the  orbicularis,  and  behind  which  )s1 
insertion  of  the  tensor  tarsi.     Tliis  edge  is  formed  by  the  a.scenil- 
ing  process  of  the  superior  maxillary,  which  joins  the  nasal  procf 
of  the  OS  frontis.    The  groove  for  the  lachrymal  sac  is  mostly' cfc 
nelled  out  of  the  lachrymal  bone:     At  the  siiiH'nvnasiil  angle  M 
supm-tnK'hlnar  arteries  and  veins  are  found,  and  a  little  lM>hiiid  Lb 
edge  is  the  loop  through  which  passes  the  tendon  of  the  superio 
oblique  (trochlearis)  muscle.    At  the  distance  of  from  six  to  leu 
millimetres  from  the  supero-nasiil  angliMvi?  havo  a  foramen,  or,  I 
may  be,  a  notch  which  gives  passage  to  the  supnwtrbital  tivrvie 
and  to  a  small  arterial  twig.    Beyond  this  the  edge  overhangs  the" 
ca\ity  more  decidedly,  until  at  the  snpenvtempoml  angle  we  find 
behind  it  a  deeidod  fossa,  in  which  is  lodged  tlie  lachrymal  i;land 
Passing  ajxjuud  the  outer  to  the  lower  boinier,  we  find,  a  httle  iQ 
side  the  middle  of  the  latter,  the  region  where  the  infr:i<»rbital  nen 
emerges.    It  comes  out  of  the  V>one  about  eight  millimetres  bdnii 
the  edge.    The  orbital  margin  is  composed  of  the  superior  luaxit 
lary,  the  frontal,  and  the  malar  bones.    The  prominence  of  Uifl 
frontal  sinuses  makes  this  the  most  elevatpd  part  of  the  region  of 
the  base,  while  at  Uw  Wmywral  side  the  bone  is  thickest  :in<]  rnostl 
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dense.  The  inner  wall  of  the  orbit  is  smooth  and  polished,  pre- 
senting the  surface  of  the  os  planum  of  the  ethmoid,  and  here  we 
have  two  foramina  in  the  suture  between  the  os  frontis  and  the 
orbital  lamina  of  the  ethmoid;  the  anterior  foramen  drives  pass:ig^ 
to  the  nasal  branch  of  the  ophthahnic  nerve  into  the  skull,  and  the 
latter  to  an  artery  into  the  nose.  The  superior  wall,  or  roof,  of 
the  orbit  is  slightly  concave  and  smooth.  Immediately  next  to  it 
is  the  levator  palpebral  superioris;  it  is  very  thin,  and  at  its  an- 
terior and  inner  part  it  separates  into  two  layers,  between  which  is 
the  fi-ontal  sinus.  The  surface  of  tlie  outer  wall  is  nearly  flat,  in- 
clines outward  from  the  median  plane,  and  is  composed  of  the 
grreatcr  wing  of  the  sphenoid^  and  of  the  malar  bone.  The  inferior 
wall  is  thin,  anJ  furrowed  by  the  g:roove  for  transmission  of  the 
infraorbital  nerve;  below  it  lies  the  antrum.  Between  the  outer 
and  the  inferior  walls,  at  their  place  of  junction,  is  the  spheno- 
maxillary fissure,  which  sweeps  fi*om  without  ami  below,  inward 
and  iipwai*d  in  an  imperfect  right-anjjled  bend,  bounding  the  pos- 
"fcerior  part  of  the  body  of  the  superior  maxillary  bone,  and  opening- 
into  the  muscular  mass  and  thti  vessels  which  lie  about  the  ptory- 
g:oi(l  process.  It  is  throii^ih  this  tissurt-  that  a  cut  is  made  in  ex- 
■cision  of  the  upper  jaw.  Tlie  fissure  is  sometimes  called  the  inferior 
orbital.  At  the  angle  of  junction  between  the  superior  and  outer 
wall  is  another  fissure,  shorter  than  the  pr(»ceding,  wliich  si-parates 
the  lesser  and  greater  wings  of  the  s])henoid,  and  is  called  the 
superior  orbital,  or  sphenoidal  fissure.  It  gives  passage  to  all  the 
motor  nerves  of  th«  eye,  to  tlie  ophthalmic  nerve,  and  to  the  oph- 
thalmic vein,  while  it  has  upon  its  cranial  side  the  cavernous  sinus, 
and  is  occupied  by  dense  connective  tissue,  which  shuts  up  the 
aperture  firmly.  At  the  apex  of  the  orbit,  above  the  inner  end  of 
the  sphenoid  fissure,  is  the  optic  canal  or  foramen,  which  perforates 
the  sphenoid  at  the  junction  of  its  wings  with  its  body.  The  canal 
is  cylindi'ical,  is  rather  larger  in  front  than  behind,  i.e.,  fuoneU 
shaped,  is  fi-oin  eight  to  nine  millimeti*es  long,  and  about  six  milli- 
metit's  in  diamt'tor  oji  the  average.  Its  course  is  from  below  and 
outward,  upward  and  to  the  meiHan  line,  and  the  canals  of  opposite 
8i(l*^s  converge  to  each  other.  Posteriorly  they  open  into  the  middle 
cranial  fossa.  The  canal  contains  the  optic  nerve  and  the  ophthal- 
mic artery.  Tlie  sphenoidal  fissure  running  outward,  and  the 
spheno-maxillary  fissure  running  downward  and  outward,  meet 
and  become  continuous  with  each  other  just  below  the  optic  canal. 
These  Assures  are  of  variable  length  and  bivadth;  they  may  dilfer 
on  the  opposite  sides  of  the  same  person,  and  usually  gi'oiv  larger 
in  later  life.  The  sphcno-maxillary  fissure  contains  fat  and  connec- 
tive tissue,  and  some  vessels  which  communicate  with  the  internal 
maxillarj'. 


724 


DISEASES  OP  TBB  BTS. 


The  dura  raater  adheres  to  the  sphenoidal  fissure  and  to  the 
optic  canal  ver>'  firmly.    It  clothes  the  surface  of  the  optic  canal,  ^ 
and,  curving-  forward,  is  continuous  with  the  outer  slieath  of 
optic  nerve  and  with  tlxe  periosteum  of  the  orbit.    There  is  also  no 
inner  sheath  of  the  optic  nerve  which  is  continuous  with  the  arach-1 
noid,  and  which  at  the  optic  canal  is  llrmly  uttAohed  to  the  outcrj 
sheath  by  meshes  of  connective  tissue.    In  many  cases  tliis  rorAh-  [ 
work  is  sufficiently  open  to  permit  fluid  to  be  injected  from  tlwj 
canity  of  the  skidl  into  the  space  between  the  two  sheaths  of  the 
nerve,  as  was  proven  by  Schwalbe,     But  this  is  not  invurtabl.rl 
possible,  and  in  all  cases  the  optic  nerve  is  so  closely  attached 
the  wall  of  the  bony  canal  that  it  cannot  be  pulled  away  from 
Schwalbe  says  this  adhesion  is  most  intimate  at  the  uppi-r  part  * 
the  canal.     The  ophthalraic  arterj'  coming  from  the  internal  car-| 
oti<l  and  about  two  millimetres  in  dhimeter,  lies  in  the  canal  below 
and  to  the  outer  side  of  the  ner\'e.    The  recti  muscles  and  tttfl 
superior  oblique  orig-lnato  around  the  opunini^  of  the  optic  canal^ 
the  rectus  externus  having  two  roots,  between  which  passes  tiia 
third  nerve.    The  course  of  the  muscles  and  the  arran/^emeut  ofl 
the  oculo-orbital  fascia  have  been  described.    It  may  be  projwrXiiJ 
refer  to  the  so-called  orbital  muscle  of  Miiller,  which  does  not  admit 
of  demonstration,  but  consists  of  numerous  fibres  of  non-slripedl 
muscle  controlled  by  the  syinpathelic  nerve  in  the  neck.      Theyl 
influence  to  a  certain  extent  the  degree  of  exophtbalinus  or  ite 
opposite  state  of  enophthalnnis.    They  are  found   in  the  Mssura 
opbitalis,  the  inferior  or  spheno-maxillary.    The  ciliary  gan>:li'^'i| 
is  referred  to  on  p.  400, 

Tlic  orbits  stuiid  to  each  other  in  such  relation,  that  thi'ir  ax*-* 
form  an  ani^lo  opening  forward  of  about  forty  de^i*ees,  whose  apexj 
would  be  at  the  middle  of  the  anterior  clinoid  process  of  the  spbe 
noid.  The  floor  of  the  orbit  slopes  downwai-d,  forwani,  and  out 
wai-d;  the  shape  of  the  cavity  thus  inclines  the  eyeballs  to  assum^ 
a  positiou  looking:  outward  and  downwai*d.  The  ^lobe  is  placed  i 
as  to  lie  nearer  to  the  outer  wall  than  to  the  inner,  while  the  optifl 
canal  is  above  the  level  of  the  middU:  of  the  eye. 

The  remark  must  not  bo  omitted,  that  owins:  to  cotifremial 
asymmetry  of  the  skull  it  is  quite  frequent  to  And  the  floors  of  lUfl 
orbits  not  on  the  same  plane.  One  will  be  higher  than  the  othtrr.l 
This  appears  in  the  position  of  the  auricles  as  well  as  of  the  eyes.! 
Sometimes  the  action  of  the  ocular  muscles  is  for  this  causal 
rendered  painful — hyperphoria  occurring: — and  if  not  painful  Ibeirj 
unusual  behavior  under  prism  tests  will  be  accounted  for. 
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Wc  consider:  1st.  Innaniinatoo'  conditions  winch  may  take 
place  in  the  pcriostouiii,  in  the  connective  tissue,  in  the  capsule 
or  Tenon  or  oculo-orbital  fascia.  Inflammation  may  arise  spon- 
taneously or  extend  into  the  orbit  Troni  the  face  or  adjacent 
cavities.  Tlie  bony  walls  may  be  diseiised,  giving"  rise  to  hyper- 
trophy or  more  frequently  to  caries.  Tliey  may  also  be  pei*fonit-ed 
or  pushed  inward  by  diseases  in  adjacent  cavities.  2d.  We  have 
spontaneous  hemorrhage  into  llic  orbit.  3d.  It  is  a  favorite  site 
for  the  growth  of  tumors.  4th.  We  also  have  to  consider  traumatic 
lesions.  Becaxiso  situated  T;\-ithin  the  orbit  we  might  refer  to  in- 
flammations and  diseases  of  the  laclirymal  ^land,  but  they  have 
already  been  discussed. 

There  are  two  inipoi'tant  symptoms  peculiar  to  orbital  diseases; 
one  is  displacement  of  the  globe  (exophthalmus),  and  the  other  is 
its  immobility,  tlie  latter,  however,  may  occur  through  paralysis  of 
all  its  muscles  and  will  then  be  ditferentiated  by  the  co-existing 
ptosis. 

Pekiostitis  Orbits 

This  appears  as  an  acute  and  a  chronic  condition.  The  causes 
aretraumatic,  rheumatic,  syphilitic,  and  so-called  scrofulous.  The 
most  common  are  syphilitic  or  scrofulous,  and  the  disease  is  most 
frequent  in  eliildivn.  The  favorite  locality  is  the  margin  of  the 
orbit,  while  if  the  walls  are  alfected  the  symptoms  ai-e  somewhat 
different  and  more  serious.  If  the  disease  is  marginal  and  ucuU' 
there  will  be  pain;  itdema  of  the  lids;  some  chemosis,  beginning 
equatorially;  and  the  distinctive  symptom  is  that  the  edge  of  the 
orbit  is  very  tender  when  pressed  by  the  flngcr  and  there  may  be 
a  tense  swollen  spot,  highb*  sensitive  and  at  a  later  time  there  may 
be  Iluctualaon,  1  have  seen  this  symptom  in  exquisite  degree  in 
cases  of  syphilitic  acute  periostitis,  in  which  the  diagnosis  was  per- 
fectly palpable  {sit  venia  verbo!).  The  chronic  form  is  diagnosti- 
cated with  more  difn<'ulty,  except  when  nodular  b«ny  swellings 
appear  within  reaeh  of  the  linger,  and  they  may  interfere  with  the 
function  of  the  nerves  or  muscles,  or  even  with  tho  iK}sltiou  and 
movements  of  the  eye. 

The  disease  when  chronic  is  very  tedious,  lasting  for  months 
and  even  for  years.  The  course  of  tho  acute  affection  is  various. 
If  an  abscess  form  near  the  surface  and  is  promptly  opened,  the 
case  may  terminate  soon  and  without  retraction  of  skin  or  de- 
formity.    But  if  the  case  bo  neglected  or  the  constitution  unfavora- 
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hie,  general  phleK"ionou8  iiifhiinrnation  ma^*  ensue,  and  this  result] 
is  the  nioru  likely  the  deeper  the  site  o(  the  trouble.     In  chrcinlc 
cases  we  often  have  caries  of  tlie  bone,  fistula',  retraction  and  ad- 
hcsion  of  the  skin,  deformity  of  the  lids,  either  upi)er  or  lower,  aad 
especially  LM'tropium.     Necessarily  the  eyeball  suffers  both  in  thitj 
conjunctiva  and  possibly  in  the  cornea.     See  chapter  on  the  lids. 

If  the  disease  is  parietal,  its  recog-nition  becomes  more  difficolfi 
the  deeper  its  situation,  and  also  more  serious  according  to  the  iiii« 
portimce  of  adjacent  ivjjions.  e.g.,  the  roof.    Besides  pain,  swellmgj 
of  lids,  chi?mosi.s,  stiffness  and  pain  in  niovinp  the  eyp,  there  «ill  \rt 
pain  on  pushing'  the  ylobe  backward,  it  may  or  may  not  be  laterally] 
displaced  or  jx-rhaps  pushed  a  little  forward.    Tliere  will  b*  nocH 
turnal  exacerbations  of  pain  and  perhaps  rise  of  temperature.    A] 
deep  digital  exploration  is  of  f^reat  importance  to  detect  some  spot! 
of  marked  tenderness.    The  smaller  the  sur^reon's  flng-er  the  great*;rj 
his  artvantaffe.    In  some  cases  it  is  allowed  to  make  a  deep  exploro-f 
tory  incision  under  antiseptic  precautions  with  a  narrow  blaUcMirl 
exploring"  needle.    Such  a  condition  befell  a  friend  of  mine,  a  ladyl 
about  fifty  yeai's  of  age.    No  cause  except  a  rheumatoid  dmtbeai»* 
could  be  given. 

She  had  constant  and  troublesome  pain  over  the   forehead,  i 
aggravated  at  night,  and   lasting  for  some   weeks.     It    iH-camisi 
localized  over  the  supra-orbital  notth,  and  was  attended  by  swelling  i 
of  tlie  lid  in  that  region.    I  ventured,  after  some  delay,  to  passmj 
a  narrow  knife,  and  on  probing  reached  a  spot  of  rough  bone.    PosI 
in  small  tjuaiitity  escaped,  a  fistula  was  established,  and  aft*r  uianyJ 
months,  and  pei-severiiig  treatment  by  injections,  it  was  closed  up.J 
It  may  happen,  that  when  not  evacuated  in  front,  such  an  abscf 
breaking  down  the  bony  tissue,  shall  find  its  w^^y  into  suiTounding| 
parts,  viz.,  into  the  ethmoid,  the  antnim,  the  frontal  sinus,  or  int 
the  cavity  of  the  skull  and  brain.    The  consequences  of  these  sever 
events  are  reailily  understood.    Agjun,  caries  or  necrosis  may  t-ali 
place,  and  when  tlie  dead  tissue  reaches  the  sui-face,  and  comes  wi(j 
through  the  formation  of  an  abscess,  a  fistula  ensues,  and,  when 
heals,  deformity  of  the  skin  and  lids  will  follow,  viz.,  ectropion,  i 
exophthalnius,  etc.,  of  various  degrees.     A  veri"  notable  case  of  this! 
kind  came  to  me  some  yeai's  ago,  and  was  published  in  the  Trans. 
Am.  Oph.  Soc.,  p.  129,  1870.     The  disease  hega.n  at  one  year  of 
age,  and  when  I  saw  the  yoimg  lady  she  was  sixteen.     Pieces  of  j 
bone  had  been  discharged.     When  1  saw  her,  there  was  prolni- 
sion  of  the  globe  from  the  orbit,  the  cornea  was  opa<iue  aw 
turned  downward;  the  upper  lid  adherent  to  the  upper  margin  i 
the  orbit,  and  fully  eveited;  the  conjunctival  surface  covered  bvj 
thick  and  coarse  granulations;  the  globe  constantly  ex|X)sed,suiJ] 
requiring  to  be  covereA  \)y  a  v^v\  m-  v\\ft\\a.\vA.    In  the  orbital  edgo] 
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was  a  deep  sulcus,  from  which  bone  had  been  exfoliated.  The  other 
eyt'  jtit^>lerant  of  light,  and  in  a  stat^  of  chronic  irritation.  The 
treatmt'dt  adopted,  and  wlilch  was  the  only  resource,  was  enuclea- 
tion of  the  grlobe,  removal  of  all  of  the  conjunctiva,  bringing  down 
the  lids  to  proper  position,  and  closing  the  orbit  by  flaps  ot  skin  so 
as  to  cover  it  completely.  The  deep  part  of  the  orbit  was  filled  by 
growth  of  connective  tissue,  its  cavity  was  narrowed  by  hyper- 
ostosis of  the  walls,  and  there  was  no  possibility  of  wearing  an 
artificial  eye. 

Still  another  possibility  is  that  periostitis  near  the  apex  of  the 
orbit  not  caiising  purulent  effusion  may  cause  inflammation  of  the 
sheath  and  .substance  of  the  optic  nerve.  As  we  have  seen  on  page 
614,  we  may  have  from  this  cause  sudden  and  total  blindness,  ambly- 
opisi,  Bcotoraata,  etc.,  wliile  ophthalmoscopic  signs  may  be  slight  or 
wanting. 

Trealment. — During  the  acute  period,  usual  antiphlogistic  mea- 
sures, e»i>eciaUy  hot  fomentations  and  poiittlccs,  will  be  emp/oyed 
locally,  and  in  adults  iodide  of  pota.ssium  will  bo  used;  in  syphilitic 
cases,  gr.  xx.,  ter  in  die,  or  perhaps  in  larger  amount,  while  in 
rheumatic  cases,  gr,  v.,  ter  in  die,  may  suffice,  but  salicylate  of 
sodium  may  be  preferable,  and  proper  anodynes  must  be  given, 
such  as  antipyrine,  gr.  x.,  or  bromide  and  chloi'al.  Should  an 
abscess  threaten,  my  judgment  is  iti  favur  of  an  early  incision, 
always  using  a  long,  narrow  knife,  or  bistoury,  for  a  sufficiently 
deep  puncture.  If  a  fistula  has  formed,  one  must  be  very  prudent 
in  its  exploration  by  a  probe.  Often  the  deep  parts  are  rea<lily  ex- 
cited to  inflammation.  The  proiier  way  is  to  secure  a  full  external 
opening  by  dilating  it,  at  fli*st  with  ianiinaria  probes,  and  later  by 
small  sponge-tents,  until  access  is  gaim'd  to  the  deeper  parts  of  the 
sinus.  Syringing  with  a  fine  tube  should  be  practised  daily,  so 
long  as  any  seci*etion  is  pent  up,  and  should  the  parts  become 
callous,  or  indisposed  to  heal,  stinmlating  fluids  may  be  introduced' 
but  always  under  strict  Umitattons  of  prudence  as  to  possible  over- 
effect.  One  must  also  know  when  to  stop  interference,  lest  healing 
be  prevented  rather  than  promoted.  An  attack  of  acute  cellulitis 
is  not  haixl  to  awaken,  and  is  liable  to  be  disastrous. 

If  rough  or  dead  bone  is  felt  by  the  probe,  its  situation  deep  and 
extent  limited,  we  may  simply  keep  the  outlet  patent,  and  use 
warm  antiseptic  injections  of  carbolic  acid,  1  to  100,  or  of  aqua 
chlorinat.,  1  to  20.  or  acid,  boracici,  1  to  25.  In  very  old  cases  m- 
jections  of  iodine  tincture  properly  diluted  or  of  sulphate  of  zinc, 
gr.  x.,  vei  XX.,  ad  3  i.,  etc.,  arc  permissible.  But  if  the  diseased 
bone  be  easily  accessible  and  of  considerable  extent  it  is  to  be 
gouged  or  scraped  or  pulled  away.  "We  may  often  be  let  into 
neighboring  cavities— the  frontal  or  ethmoid  cells,  etc.    The  giivv 
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eral  condition  of  the  patient,  especiall}'  in  young-  subjects,  is  fcoi 
be  pro|>erly  cared  for  in  adiiiinistrntiou  of  e"ood  food,  ol.  iiiorrhuicf 
iron,  especially  syr.  feni  iodidij  giving  mild  mercurials,  viz,,  biniod. 
hydrarg.,  gr.  ^V  to  gi^  ter  in  die,  or  corrosive  sublimate, /jr.  ("jUi 
Vo»  with  small  doses  of  iod,  pot.,  the  object  bcin;?  to  bring tbe  nulrj-j 
tion  up  to  the  state  in  which  healthy  tissue  shall  noplace  the  d«4dj 
bone.     Hereditary  syphilis  will  not  he  for^ttcn. 

The  possibilities  of  serious  conipliratious  involving*  life  are  nod  j 
to  be  overlooked   in  case  the  roof  is  involved»  because  of  the  near  j 
vicinity  of  the  brain.     An  instructive  paper  on  caries  and  necrosis 
of  the  walls  of  the  orbit  is  by  Kuapp,  Trans.  Aid.  Oph.  Soc-,  Ifi 
p.  325. 


Inflammation  of  the  Ooulo-Orbital  Fascia.    Trnonitik" 

It  is  not  intended  to  refine  neexllessly  upon  the  varieties  of  in- 
flammation in  the  orbit,  but  we  meet  cases  sometimes,  whose  (its- j 
tiuctive  features  justify  us  in  defii^uating:  the  above  tissue  as  the  I 
seat  of  the  lesion.    For  example,  a  girl,  fourteen  years  of  ag-e,  prB-| 
sented  herself,  in  whose  left  e^e  was  to  be  seen  a  yellowish  hlcb 
over  the  insertion  of  the  rectus  cxternu.s.    The  conjunctiva  at  the] 
equator  was  moderately  injected;  the  globe  was  slightly  promineut,! 
its  movements  were  a  little  uncomfortable;  pressure  upon  it  caused] 
pain.    Such  an  attack  had  occurred  twice  within  six  weeks,  uudi 
disappeared  each  time  in  less  than  two  weeks.    The  girl  siiemed  in' 
good  health,  and  no  syphilitic  or  strumous  taint  was  apparpDt. 
Such  a  case  would  seem  like  episcleritis,  but  the  prominence  of  tUaj 
eye,  and  its  tenderness  on  being  pressed  into  the  orbit,  located  tl 
disease  farther  back,  and  pointed  out  its  seat  to  be  in  the  ocu 
part  of  the  cai)sule  of  Tenon. 

It  happens  that  the  symptoms  of  the  above  case  may  bocoino  i 
tittle  more  pronounced,  so  that  instead  of  a  local  and  woll-definud 
bleb,  chemosis  may  begin  at  and  surround  the  whole  eipiator,  and 
reach  the  cornea  attended  by  no  distinct  symptoms  of  scleral,  cor 
junctival,  or  other  disecise  of  the  front  of  the  eye,  but  attended  by 
swelling  of  the  upper  lid,  slight  proptosis,  and  shght  restraint  of  i 
motion.    Such  is  the  picture  of  well-marked  tenonitis.     Its  recogni-J 
tion  is  practicable  only  when  the  etTusion  is  serous;   its  origin 
usually  rheumatic.    Treatment  should  be  mild,  in  soothing  lotlonB 
and  choice  of  suitable  rheumatic  remedies,  nccoi-ding  to  the  indica- 
tions; alkalies,  iodide  of  potassium,  salicylate  of  sodium,  etc.    Mild! 
cases  will  get  well  in  a  few  dax's.     Dr.  Bull  has  recorded  cases  of  | 
the  disease  following  operations  for  strabismus^  and  1  have  men- 
tioned one  of  the  same  kind.    Other  operators  have  seen  the  same.  | 
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Celhtlitis  Orbit-*:.— Phlegmon  of  the  ORBrp, 

This  appears  under  the  form  of  subacute  inflammatory  oedema 
and  oT  phletrmon.  It  may  be  occasioned  by  a  variety  of  lesions, 
both  traumatic  and  idiopathic.  The  mildest  form  of  oedematous 
celhilitia  is  as  follows:  a  delicate  boy,  of  pale  skin,  about  nine  years 
old,  complained  of  dull  pain  about  the  risrht  eye;  there  were  no 
si^ns  of  ocular  inflamuiation.  Aftei*  two  or  three  days  the  jorlobe 
began  to  advance  from  the  orbit,  and  then  I  saw  hira.  There  was  a 
little  swollitij,',  but  no  re<lness  of  the  lid,  nn  chemosis  nor  conjunc- 
tival redness;  the  eye  stood  forward  several  miilimetres^and  turned 
outward.  There  was  difficulty  in  movement,  and  occasional 
diplopia.  Pressure  on  the  globe,  when  firm,  was  unpleasant:  no 
hardness  or  tumor  could  be  fell,  on  pushing  the  finjLjcr  between  the 
j^lobe  and  the  orbital  margin.  Vision  was  perfect,  pupil  and  fundus 
natural.  The  symptoms  continued  the  same  for  several  days  and 
the  eye  finally  returned  to  its  place.  Such  a  mild  attack  of  cellulitis 
is  most  likely  to  t)ccur,  as  I  have  found,  in  yoimg"  and  not  robust 
children.  It  is  not  dang^ei-ous,  and  needs  only  mild  external  appli- 
cations, such  as  warm  infusions  of  opium  or  of  chamomile  Uowers, 
or  the  liquor  ammonii  acetatis,  1  part  to  5  of  water. 

With  increased  severity  thei^e  may  b^  considerable  displacement 
of  the  globe,  perhaps  divergrinp  strabismus,  and  there  may  be 
episcleritis  with  possible  chemosis  and  the  termination  of  the  pro- 
cess be  in  resolution. 

Phleirmonous  inflammation  of  the  orbit  is  either  idiopathic  or 
symptomatic.  It  nvdy  Sw  ushered  in  with  a  chill  and  rise  of  tem^ 
perature.  There  will  be  pain,  swellin^Tj  Jiud  duskiness  of  the  lids, 
es|)ecially  of  the  upper,  and  the  eye  will  advance,  Chemosis  of  a 
yellowish-red  color,  with  conjunctival  vascularity,  will  appear;  the 
eye  will  move  ^\ith  difficulty,  and  in  the  height  of  a  severe  attack  it 
will  be  absolutely  rig'id;  pressure  on  the  globe  may  or  may  not 
Tnake  it  recede,  and  will  cause  deep  pain:  exploration  by  the  finger 
in  the  ciixumocular  sulcus  will  And  the  tissues  firm,  tense,  solid,  and 
painful,  some  parts  being:  more  tumid  and  tender  than  others.  This 
last  symptom  of  resistant  and  painful  infiltration  of  the  orbital 
tissue  is  the  important  feature.  In  bad  cases  the  eyeball  becomes 
involved  by  infiltration  and  opacity*  of  the  cornea,  and  perhnps  even 
to  trenei-al  suppuration.  The  optic  nen*e,  the  sclera,  and  the  interior 
textures  may  in  turn  participate,  and  the  end  be  panophthalmitis. 
The  cases  var^-  in  severity  and  general  features,  but  the  above  facts 
are  the  chief  symptoms.  Such  a  lesion  may  be  metastatic  from 
puerperal  fever,  remote  phlebitis,  septicferaia,  carbuncles,  or  typhus 
fever;  it  is  more  frequently  coincident  with  fiLciB.1  evysi^ftlaLS,  ^viA. 
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then  is  iisxially  double,  with  disease  of  the  neijsrhborini;?  hour  walls, 
or  with  acute  inflainnintinn  of  the  laelirynml  ^Innd.  It  has  bt.*eu 
observed  as  a  comphcatiou  of  purulent  meniugitjs:  but  in  such 
ca-ses  there  is  strong  reason  for  rej^arding  thrombosis  of  th<»  rav- 
ernnussinusor  neighboring^  veins  as  tlie  middle  factor  of  the  process 

It  has  been  caused  by  throiubo>phlpbitis  after  extraction  of  a 
carious  back  tooth  { Vossius,  Patrenstecher) :  it  has  attended  fcetkl 
nasal  catarrh.  It  may  result  from  caries  of  the  parietes.  In  all 
cases  of  suppuration  of  the  eyeball  there  ia  more  or  less  orbital  cel- 
lulitis. 

Without  external  signs  of  eye  disease,  there  may  be  danger  to 
sight  from  optic  neuritis,  and  this  is  to  be  especially  ^-atohed  tor 
after  facial  erysipelas.  In  these  cases  there  is  thrombosis  of  tlw 
orbital  vessels. 

The  extension  of  erysipelatous  inflammation  into  the  orbit  is 
frequent  and  g^ravc  occurrence.  Not  only  may  it  destroy  sight  bt' 
optic  neuritis,  as  I  have  seen  and  has  been  rcport*?d  by  Knappr 
Spauldin^LT^  and  othei-s,  but  1  have  seen  tbe  cornea  ulcerate  and  su| 
purate  from  its  exposure  during-  exophbhalinus.  If  the  cornea 
not  so  severely  damaged,  it  Is  liable  to  be  hazy  and  render  ophth.'ii 
moscopic  inspection  difficult.  The  nerve  is  apt  to  be  swolleu,  pal 
infiltrated,  and  its  vessels  extremely  atW'nuated,  in  the  worst 
while  in  milder  types  congestion  may  exist  with  swelling",  and  tl 
more  usual  phenomena  of  neuritis.  There  is  naturally  great  ri: 
of  meningitis. 

Prognosis  is  serious,  and  turns  on  the  age,  health,  and  habitb 
of  the  patient,  and  on  the  cause  of  the  trouble,  and  outheefflcieui 
of  treatment.     The  great  majority  recover. 

Fatal  cases  through  meningitis  and  abscess  of  the  brain  are 
record.    Oi'itRth '  reports  a  case  fatal  on  the  seventh  day  beca' 
of  thrombosis  of  the  ophthalmic  vein  ext-ending  to  the  Kinuses 
the  dura  mater  and  causing  death  by  thrombus  of  the  pulmona: 
artery  by  way  of  the  jugular  veins. 

Treattufut  will  vary  according  to  the  period  when  the  case 
seen,  and  w^ith  its  cause  and  compUcutions.  For  a  case  seen  eari: 
cold  or  warm  applications,  as  the  feelings  of  the  patient  dicU 
and  free  use  of  leeches  on  the  brow  and  temple— six  or  eight  of  the: 
— will  be  judicious.  When  the  swelling  rises  Idgh,  and  if  espl 
atiou  beneath  the  run  of  the  orbit  detects  deep  infiltration 
resistance,  and  if  the  swelling  of  the  lid  be  of  a  hard  and  brawn; 
type  and  there  be  much  pain,  an  incision  sluiuld  be  made  at  tli 
point  of  greatest  tension  and  tenderness  with  a  straight.  naiTo 
bistourj',  close  and  parallel  to  the  wall  of  the  orblb  and  geueral 
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above  the  eye.  The  knife  should  enter  for  one-half  inch  or  perhaps 
much  deeper,  and  while  the  point  may  not  cut  widely,  the  opening 
through  tlie  skin  and  fascia  must  be  one-fourth  to  thive-fourths  of 
an  inch  in  length.  By  this  incision  the  tension  of  the  oculo-orbitaL 
fascia  is  relieved,  tlie  ressels  are  unloaded,  serum  finds  vent,  and 
the  tissues  are  relaxed.  It  is  not  necess^iry  to  find  pusj  but  in  case 
Buch  a  focus  has  formed,  the  knife  must  aim  for  it  and  ^o  to  any 
depth  to  reach  it.  My  convictions  are  sti-ong-  in  favor  of  an  early 
incision  with  sutTlcient  external  opening',  as  a  means  of  arresting 
the  phlegmonous  inflammation  and  the  formation  of  pus.  I  quite 
disag'ree  with  a  tendency'  to  long  taiTj-ing  until  pus  begins  to  sbow 
at  the  surfaee,  because  meanwhile  grave  mischief  can  befall  the  optic 
nen'e  and  likewise  the  cornea,  as  the  result  of  tension,  pressure,  and 
contignious  inflammatory  action.  The  wound  is  to  be  kept  open  by  a 
tent  of  bora  ted  Unt,  and  washed  frwly  with  warm  bora  ted  or  carlw- 
lated  water  or  solution  of  corrosive  sublimate  to  promote  bleetling 
and  subsequent  dischar^,  and  lotions  of  warm  water  or  acetate  of 
ammonia  must  be  continued ;  or  hot  poultices  of  irronnd  slippery-elm 
bark  or  of  spongio-piline  wrung  out  of  hot  watiT,  shouUl  be  kept  up. 
The  patient's  general  condition  will  modify  tlio  local  treatment,  be- 
cause if  laboring  under  a  grave  general  disease,  fever,  pyamia,  or 
meningitis,  there  will  be  some  hesitation  about  inflicting  pain  or 
incurring  much  loss  of  blootl.  The  principles  of  general  surgery 
must  be  our  guide.  Wlien,  however,  orbital  cellulitis  and  blepliaritis 
complicate  er>-siiM'las  of  the  face  or  head,  iucision.s  are  to  be  made 
early,  wlieu  the  skin  assumes  the  tense  and  dusky  bue  and  hard 
feel  of  phlegmonous  infiltration.  The  circulation  being  strangu- 
lated by  the  etfusions,  deep  incisions  offer  tlie  best  chance  of  pre- 
venting the  sloughing  of  tissue  and  injury  to  the  eye.  In  these 
cases  thei-e  is  less  danger  from  undue  bleeding,  because  the  vessels 
are  choked  by  the  inflltmtion. 

It  nei'd  not  be  said  that  in  many  of  the  complicated  cases,  the 
general  disease  demantls  the  chief  attention,  b>'  stimulants,  sup- 
porting food  at  short  intervals,  quinine,  mineral  acids,  etc. 

It  may  happen  that  the  eyeball  passes  into  general  suppui-ation 
or  suppurative  keratitis.  For  the  latter,  and  for  early  stages  of 
the  foi'mer,  warm  fomentations  are  to  be  sedulously*  used.  Para- 
centesis of  the  cornea,  or  its  free  division,  may  be  required.  For 
suppuration  of  the  globe,  where  it  has  become  tense,  and  is  giving 
great  pain,  an  incision  may  be  made  iuto  its  anterior  half  to  evacu- 
ate the  vitreous,  at  least  in  part.  In  these  cases  enucleation  may 
be  done,  as  I  do  not  hesitate  to  do  when  its  suppuration  is  primary 
and  the  affection  of  the  orbit  secondary.  There  are,  in  literfiture, 
a  number  of  cases  of  fatal  i-esults  following  abscess  of  the  orbit, 
but,  discrimination  must  be  made  as  to  those  which  arc  associated 
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with  other  and  ^rave  disorders.  For  remarks  on  those  condi- 
tions see  pagT5  545  ei  seq.  An  extcnsivp  ahscess  of  the  orbit,  when 
purely  loeal,  threatens  risk  by  extension  backward  to  Ihelirain.! 
and  it  may  also,  in  some  cases  which  terminate  in  rvcovcn*,  cause  1 
so  much  contraction  of  the  connective  tissue  as  to  interfere  withJ 
the  inotiUty  of  the  eye;  this  has  been  seen  to  take  place,  rspt-ciillfT 
between  the  levator  palpebrse  and  rectus  superior.  Such  ml* , 
haps  are,  however,  uncommon,  and  recovery  usually  occurs  wlh  en 
tire  restoration  of  function.  Impairment  of  sight  is  unfortnnalrijj 
not  so  rare,  consistinjcr  in  lesions  of  the  optic  nerve  and  rvtin«,  i 
llammat.ory  and  atrophic,  also  in  intraocular  hemorrhag:es  and 
detachment  of  the  retina.  Some  cases  of  amaurosis  or  amblyopii] 
do  not  show  any  ophthalmoscopic  lesions,  and  in  them  the  causi 
ma^-  He  in  the  stretching  of  the  nen'c,  or  in  inflammation  of  Ih 
nerve  behind  the  plobe  (retro-bulbar  neuritis),  or  by  exudation 
its  sheath.  It  is  said,  too,  that  by  pressure,  the  axis  of  Uie  eyyl« 
may  b«  temporarily  or  perhaps  permanently  altered,  giving  rise  1 
hyperopia  or  to  myopia  according  to  the  direction  in  wbicb 
force  is  chiefly  exerted.  But  even  from  visual  dangers,  most* 
are  ullmiabely  safely  delivered. 

Thrombosis  of  the  Orbital  Veins  and  of  the  Cavebsoo 

Sixes. 

Thrombosis  of  the  veins  occurs  necessarily  in  phlegmonous  m- 
tiammation  of  the  orbit,  and  does  nob  call  for  special  notice.  The 
process  may,  however,  extend  to  the  cavernous  smus  and  thence  to 
<»ther  sinuses,  causing  cerebral  symptoms  of  a  recognized  chan*:' 
ter,  according:  to  the  parts  involved.  When  tho  lesion  cjcleuds 
to  sinuses  on  both  sides  of  the  skull,  we  may  have  obstruction  to 
the  venous  circulation  in  both  orbits  simultaneously,  producing 
bilateral  exophthalmus,  ojdema  of  the  lids,  with  severe  brain  symp- 
toms. 

In  case,  as  often  happens,  the  venous  tlirombosis  is  of  a  septic 
quality,  either  by  local  or  general  infection,  then  we  have  small  ab- 
scesses in  the  skin  and  tissues  of  the  lids.  There  may  als4)  be  ab- 
scesses in  the  eye  muscles,  and  the  patient  is  likely  to  succumb  by 
purulent  menin^tis,  abscess  of  the  biuin,  or  pyaemia. 

We  also  have  thrombosis   of  the  cavernous   sinus  in  coo 
quence  of  various  intracranial  lesions  and  associated  with  Ihnii 
bosis  of  other  cerebral  sinuses.     For  example,  Wi-edeu  '  t^laborat 
gives  the  history  of  cases,  one  of  otitis  media  purulenta.  and  • 
other  of  sarcoma  in  the  superior  nasal  fossa  which  among' othd 
severe  symptoms  developed  thromhosis  of  the  cavernous  sinu 
■  There  will  be  all  the  signs  of  phlegmonous  intlamuiation  of  Ibe 
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orbit,  and  the  swelling  will  perhaps  reach  the  cheek  and  nose;  there 
will  be  exopbthalmuH,  perliaps  of  both  globes,  immobility  of  the 
'  €ye»  mydriasis,  paralysis  of  the  6th  and  3d  nerves,  and  great  pain 
from  irritation  of  the  ophthalmic  branch  of  tho  r»th  extending  over 
all  its  disti-ibutiou.  There  will  be  great  turgidity  of  the  retinal 
veins,  amblyopia,  perhaps  total  loss  of  sight,  or  papillitia.  Tlie 
very  severe  symptoms  which  attend  this  condition,  gravely  jeop- 
ardize life,  although  one  of  Wreden's  cases  recovered.  Berlin  dis- 
^ cusses  the  subjt^ct  at  length'  and  instances  a  case  in  a  horse  in 
which  by  unskilful  phlebotomy  in  tlie  jugular  vein  thrombosis  of 
one  cavernous  sinus  and  other  lesions  took  place  which  proved 
fatal.  The  affection  is  more  apt  to  be  double  than  single.  Some 
\  spot  of  caries,  or  local  phlebitis,  or  purulent  meningitis  may  be  the 
I  starting  point.  It  can  also  originate  in  caries  outside  the  cranial 
canity  such  as  removal  of  an  epulis  (Landesberg) ''  which  proved 
fatal  by  this  occurrence. 

TUVORS  OF  THE  ORBIT. 

There  is  an  enormous  literature  on  this  s\ibject,  and  the  ob- 
scurity  which  attends  an  exact  diagnosis  of  the  nature,  extent,  and 
relations  of  the  disease,  makes  every  case  an  interesting  study. 

In  an  examination,  we  attend  lirst  to  the  objective  symptoms, 
viz.,  the  exophthaltnus,  its  degree,  and  the  direction  in  which  the 
eye  is  pushed;  the  mobility  of  the  eye,  wliether  limited  in  any 
Bpecial  direction,  in  all  directions,  or  not  at  all;  the  appearance  of 
the  globe,  whether  unduly  vascular  or  itself  the  jwat  of  a  tumor  or 
deformity.     We  examine  the  tumor  as  to  its  resistance,  solidity, 

»  elasticity,  fixity,  or  mobility,  fluctuation,  puls:itiun,  its  smoothness, 
or  lobular  or  nodular  chai-acter,  and  whether  it  move  with  the  eye- 
ball. Wo  press  the  globe  oack  into  the  orbit  and  note  whether  this 
gives  pain,  how  far  it  will  recinle,  and  whether,  in  retiring,  the 
tumor  also  i-etire  or  be  pressed  forward.  We  listen  upon  the  globe 
and  over  the  temple  by  a  stethoscope,  for  murmur  or  pulsation. 
We  note  whether  neighboring  vessels  about  the  foretiead  or  lids  bo 
■  enlarged,  whether  the  pre-auricular  or  the  cer\'ical  lymphatic  glands 
are  hy pert i-op hied.  We  inspect  neighboring  cavities,  \\z„  the  nos- 
trils, the  vault  of  the  pharynx,  the  frontal  and  maxillary  sinuses, 
so  far  as  they  are  within  the  means  of  examination.  In  some  rare 
cases  we  explore  the  tumor  \vith  a  hypodermic  syringe.  The  sensi- 
tiveness of  the  cornea  and  the  fundus  oculi  arc  also  examined. 

The  subjective  examination  will  embrace  the  age,  sex,  present 
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and  previous  health,  constitutional  diseases,  especially  svphilis.aaT 
hereditary  tendency  to  cancer,  or  its  possible  existenct?  in  other 
parts  of  the  body;  the  mode  in  which  the  disease  ap|>eare(l.%nd 
exactly  at  what  point,  if  this  can  be  located;  its  raU*  of  prognas: 
whether  the  onset  was  somewhat  sudden  or  gradual:  -fthclhtt 
there  has  been  pain,  or  occasional  attacks  of  inflamraation;  whethi 
a  tumor  was  noted  before  proptosis  appeared,  or  vice  vei-sn.  W 
may  also  examine  for  diplopia,  and  soinctiiues  we  may  learn  Ui; 
hypermetropia  or  even  myopia  has  been  developed  since  the  growUi 

The  upper  lid  often  undergoes  remarkable  elongation  as  Uw 
globe  advances,  while  in  other  cases  the  lids  are  stretche4  aptut 
and  cannot  properly  cover  the  eye;  in  the  latter  case  the  coma 
m:iy  become  inflamed  and  opaque.  The  examination  of  the  orbA 
may  be  made  by  thrusting  the  little  finger  between  the  globe  %\ 
the  bojiy  margin  on  all  sides  as  deeply  into  the  cavity  as  possihl 
not  hcedinff  the  considei*able  displacement  of  the  irlobe,  as  it  yiel 
to  tlie  pressure.  The  object  is  to  elicit  information  as  to  the 
of  the  tumor;  whether  it  spring  from  the  walls  of  the  orbit, 
located  within  the  cone  of  the  recti  muscles  or  be  outside  of  tb< 
whether  it  be  attached  to  the  globe  or  to  the  optic  nerx'C;  whetl 
it  enter  the  orbit  from  an  adjacent  cavity. 

Many  of  these  cinestions  must  he  left  unanswered.     But  vecas 
ofticn  tell  by  the  fbcodness  and  hardness  of  a  tumor  that  it  Is 
tached  with  some  firmness  to  the  bony  wails;  then  it  will  beoi 
side  of  the  muscles.    If  the  tumor  be  mobile,  it  will  to  a  gre^t 
tent  be  free  in  the  orbit,  although,  perhaps,  partlj'  attacheii. 
at  the  same  time  the   globe   is  displaced  in  some  oblique  or 
eral  direction,  tlie  tumor  is  probably  outside  the  muscles.    If 
globe  comes  straight  forward,  its  motions  art*  rjither  restrict 
although  natural,  and  the  tumor  seem  fitted  closely  into  the  ft| 
of  the  orbit,  and  vision  has  been  destroyed  at  an  early  pt^riod,  whii 
ordinarily  is  not  tlie  case,  there  is  reason  to  locate  it.  within  I 
cone  of  the  ujuscles  and  it  may  be  an  outgrowth  in  or  up(»n  t! 
optic  nei've.    A  tumor  of  the  optic  ner\'e,  of  which  several  are  re- 
corded, will  not  at  first,  of  nec*'ssity,  destroy  sight,  but  at  an  eari^ 
stage  blindness  %vill  follow. 

It  has  also  been  noted  that  sometimes  the  ner\'e  is  not  push 
out  sti-aight,  but  has  au  S-shaped  curvature.    Deformity  in  I 
contour  of  the  orbit,  which  is  rare,  and  stoppage  of  the  nostril 
are  indications  of  a  growth  in  the  antrum,  and  it  may  be  d 
«red  by  examining  the  gums  and  the  mouth,  and  the  cheek, 
use  of  the  rhinoscopic  mirror  behind  the  velum  palali  will  aid 
in  discovering  encrouchments  from  neighboring  cavities.    One  ma; 
also  e&pVovu the  Yoot  ot  tVie yhary ux  with  the  linger p€%' orem.     Th 
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nostriKs  must  be  inspected  by  mirror  and  speculum,  and  be  exam- 
ined b^'  a  long-  prol>e  or  by  a  cotton  holder.  It  is  not  infrequent  to 
find  polypi,  especially  in  the  upper  fossae. 

The  next  question  is  as  to  the  nature  of  t?ic  tumor,  and  with 
this  and  the  previous  inquiry  are  bound  up  bot!i  the  prog-nosis  and 
treatment  of  the  disease.  We  must  often  speak  with  caution  about 
the  nature  of  an  orbital  tumor.  The  factors  to  be  weighed  are  its 
rate  and  rapidity  of  growth;  the  age  of  the  subject,  and  his  previ- 
ous historj';  the  hardness,  smoothness,  nodular  chai'acter,  mobUitj', 
compressibility,  fixedness,  apparent  vascularity;  the  stat«  of  the 
eyeball;  and  the  existence  of  munnur  or  pulsation;  the  presence  of 
distended  or  varicose  vessels.  We  can  speak  with  some  confidence 
respecting"  osseous  g-rowths  by  their  physical  chai*acters,  the  slow- 
ness of  growth  and  painlessness,  and  the  way  the  ^lobe  is  displaced. 
Tumors  rapid  in  development,  especially  in  young  subjects,  attended, 
too.  with  larg^  circumorbital  or  palpebral  veins,  and  which  \\M\y  or 
may  not  pulsate  or  have  a  murmur,  are  likely  to  consist  largely  of 
blood-vessels,  and  may  also  be  malignant.  Tumors  not  very  rapid 
in  growth,  either  smooth  or  nodular,  more  or  less  mobile,  and  not 
painful,  offer  a  wide  fleld  of  speculation  as  to  their  cliaracter,  as 
between  fibromata,  hpomata,  sarcomata,  myxomata,  melanomata, 
etc.  Cysts  arc  sometimes  easily  made  out  by  obscui'c  elasticity, 
partial  attachment,  ovoid  and  smooth  shape,  but  when  deep 
and  of  long  duration  they  are  only  i-ecognized  by  bein^  opened. 

Another  class  of  tumors  easily  diag^iosticated  are  degenerations 
of  the  lachrvnnal  ^land. 

There  are  also  found  echinococci,  cysticerci,  cong'enital  serous 
cj'sts,  and  bloody  cysla. 

Angiomata  and  erectile  tumors  are  very  likely  to  be  associated 
with  similar  anomalies  of  the  skin,  but  this  is  not  necessarily  the 
case — they  are  usually  congenital.  Cavernous  tumors  not  congeni- 
tal, as  well  as  tliose  which  are,  can  be  generally  made  out  by  ob- 
serving' that  thi'y  greatly  increase  in  size  by  hanging  the  head 
downward  and  forwanl.so  as  to  cause  venous  congestion.  They 
are  apt  to  be  contained  inside  the  cone  of  the  muscles.  They  do 
not  have  pulsation  or  mui-mur  (Berlin).  The  distinction  between 
pure  angiomata  and  highly  vascular  malignant  growths,  depends 
on  the  greater  rapidity  of  growth  of  tho  latter,  their  greater  firm- 
ness, and  that  the  lymphatic  glands  are  liable  to  he  enlarged  at  an 
early  slage  and  the  eyeball  itself  to  be  implicated.  Bui  there  will 
often  be  great  uncertainly  at  the  outset  of  the  disease. 

Among  the  rare  ocular  tumors  are  enchondromata  and  cylin- 
dromata.  while  epithelial  cancer  sometimes  reaches  from  the  outer 
B  parts  into  the  orbital  cavity.    For  description  of  tumors  of  lach- 
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vyta^X  gtand  and  of  antrum,  etc.,  see  C.  S.  Bull>  N.  T.  Jtfirdicaf 
Record,  Au.sr,  34th,  1889. 

Very  seldom  art*  both  orbits  invaded,  yet  this  happens  some- 
Utiles  with  ossiflc  growths,  and  I  have  seen  both  orbits  occupied  by  | 
lymphomata  in  a  case  of  Hodgkin's  disease;  similar  growths exiaft- 
ing-  in  the  neck  and  elsewhere. 

Tlie  above  remarks  include  what  may  be  stated  respecting  diag 
nosis  and  s>Tnptonis.    As  to  coui'so  and  pro^ynosis,  it  may  l>e  said] 
that  sonu!  tuinoi^  rapidly  incroase.    Tlicsc  an-  the  mali^nunl  forma 
which  will  embi-ace  various  forms  of  sarcomata,  the  socullud  inodul 
lary  cancer,  and  some  melanotic  growths.     In  these  cases  the  eye 
may  be  involved,  and  the  tumor  may  ext-^md  beyond  the  orbit,  undl 
possibly  yrow  to  an  i*n()rmous  size.     Pictures  of  siich  cases  anij 
found  in  vaiious  books  (Sichel,  Dalrymple,  Wells,  etc.).     When 
has  reached  the  external  surface,  the  tumor  becomes   fungoius] 
bleeds,  emits  offensive  secretion  and  odor,  causes  hectic  fever,  emu 
ciation,  exhaustion,  and  death.    It  may  also  produce  absorpiioai 
the  adjacent  bony  walls,  and  the  fatal  result  may  take  place 
invasion  of  the  brain. 

Fibrous,   fatty,  cystic,  enchondromatous,  and   less   mahgnan 
tumors  grow  less  rapidly,  and  give  trouble  by  the  displacemroti 
the  eye  and  the  injury  to  siffht.     Angiomatous  and  cavernous  tu 
mors  have  been  known  in  a  few  instances  to  disappear  spoutane 
oualy.     Bony  tumore  are   ver^*  slow  in  erowth,  but  may  atl 
^reat  magnitude,  as  I  have  witnessed.    Mackenzie  depicts  a  skull 
of  whicli  both  orbits  are  nUcd  by  a  dendritic  mass  of  osteoid  hyper 
trophy.    Osseous  ^^rowths  arc  not  painful  except  by  prcsstire  upofl 
and  disturbance  of  adjacent  sensitive  parts.    In  almost  all  cases  < 
orbital  tumors  the  cxophthalmus  is  sufficient  reason  for  atteraptinj 
relief.     The  injury  to  sight  comes  by  neuritis  (choked  disc),  detach 
ment  of  retina,  intraocular  hemorrhages,  etc.,  hut  in  many  caseft^ 
the  sight  remains  good  for  an  indefinite  tinje.* 

*rtiviors  of  thf  optic  nerve  have  within  late  years  been  men 
tioned  considt-rably  in  literature;  they  are,  however,  rare,  and  dod 
have  come  imdi-r  my  notice.  Wolfheim  ("lanaug.  Dissert.,"  Kdni;;8 
berg,  188T)  bus  recnnied  sixty-one  cases  of  which  thirty-six  wsr 
s:i-i*coiuaTa.    The  references  below'  may  be  useful.    In  this  counir 

»Andrewn,  Med.  Roc.,  Sept.  8il.  1887;  Pooloy,  Anu  Oph.  See.,  18B0,  p.  Gil. 

'  Leber  in  (iraofe  n.  Saeiujttt^h,  Bd.  v..  p.  010,  wflh  refereut^ee,  1874.    Will^ 
nier,  Ciroefe's  Art-liiv.  Bd.  xxv..  Abth,  i.,  S-  10'.  t'asw*  up  to  18TO.     V«>Miiu^j 
tfr/t/..  Htl.  xxviii.,  Abth.  i..  8.  \i^Z.    Johuston,  Arch,  of  Ophth.,  vol.  xiv.. 
151,  I8Wi.     Straub,  Graefc's  Archiv,  Bil.  sxxii..  Abtb,  i..  S.  205.  1866.     HohiwB-1 
GeiuuBeun.  ibUI.,  Bd.  xxiiv..  Ahth.  iii..  S.  2:;U,  188S.    Vos»iuB,  "Orundriwdcf 
Au|^nhuilk.."]8K8.S.i)71.    Slidiel,  *' Die  Krankh.  dee  Aii^shnKini]esalt#r,'*| 
1880.  p.  525;  Zehender.  xxii..  June.  p.  208.  1S91.  v.  Gamier.    Wolflieini  give 
61  CftBesof  which  !Vi  were  saroouiava,.  Iwftu^.  Oisiiert..  Kdnigsberg.  1887. 
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cases  have  been  reported  by  Liddell,  1863,  Strawbridge,  Knapp. 
I  Gruening",  Holmes,  and  Johnson.  The  cases  of  the  last  three 
lauthoi's  are  found  in  the  Archives  of  Ophthalmology  and  are  in- 
Icluded  in  the  references  below.  The  case  by  Dr.  Liddell  has  not 
fbeen  known  to  general  litei-aturo  and  is  reported  iu  a  pamphlet 
1  in  my  possession.  A  number  of  text^books  refer  to  tlie  subject  but 
tgWe  no  new  cases.  The  best  summary  of  the  matter  is  given  by 
LHicbel  and  Vosslus. 

Michel  refers  to  tubercular  growths  in  the  optic  papilla,  and  in  the 
{orbital   portion   of   the  nerve,  and  in  his  "Lchrbuch  der  Augen- 

lieilkunde,"  S.  C42,  1S84,  quotes  a  case  which  lie  liad  seen  of  a  tumor 

upon  the  intra-cranial  portion  of  the  nerve  and  the  chiasm,  in  a 

lan  who  had  elephjintiasis  of  one  lower  limb. 

In  bj^  far  the  largest  numlH^r  of  cases  the  orbital  part  of  the 

aerve  is  the  seat  of  the  growth,  which  varies  from  a  hazelnut  to  a 
l^oose  eg-g-  in  size.     Sometimes  the  nerve  groes  throug"li  tlie  tumor 

ind  is  spix'ad  out  in  it,  at  other  times  it  is  found  upon  one  side  of 
lit.  The  tumor  grows  either  fi^om  the  dural  sheath  or  fi-om  the  pial 
[Bheath,  and  the  stem  of  the  ner^e.  From  the  dural  sheath  grow 
lendotheliomata ;  from  the  stem,  including  the  pial  sheath  and  its 
Itrabeculn',  occur  the  greater  number,  which  are  various  forms  of 
[sarcomata,  viz.,  flbro-  and  myxo-sarcoma,  etc,  Cystoid  dogenera- 
ition  is  frequent  in  portions  of  the  tumors.  Tliese  gi*owths  occur  in 
[the  early  period  of  life,  i.e.,  up  to  puberty  in  about  four-fifths  of 
[the  cases,  and  nearly  half  of  them  before  the  age  of  seven  yeai-s 
JfWUIemer). 

Symptoms  vars-  somewhat  acccording  to  the  size  and  form  and 
llocality  of  the  growtli.  As  a  rule  the  pi\)gress  is  slow  (in  one  case 
jeight<?en  years)  painless, and  blindness  comes  ver>'  early.   (The  case 

>f  Scliiess  was  in  the  last  i-espect  very  e.xci'ptional.)     Piipillitis  or 

itropliy  of  the  nerve  appeal's  early.    Exophthalmus  takes  place 

either  straight  fonvard,  or  a  little  downward  and  outward.    Mo- 
^bility  is  litth'  interfered  with  unless  the  growth  W  large.     Often 
tie  tumor  may  be  grasped  between  the  fingers  and  i-ecognized  to 

lie  within  the  cone  of  the  recti  muscles.  It  is  sometimes  elastic  and 
sometimes  firm.  Sometimes  a  diagnosis  of  the  neural  character  of 
the  tumor  is  possible,  but  if  large  this  cannot  be  expected. 

Treatment  consists  in  removal,  wliich  will  usually  include  all 

18  contents  of  the  orbit.    Strawbridge,  Knapp,  Gruening,  and 
[Bchiess  succeeded  in  preserving  the  globe  while  enucleating  the 

tumor.  In  the  cases  of  Strawbx'idge  and  £napp  the  eye  afterward 
^suppurated. 

Relapse  of  the  growth  has  been  noted  only  once,  but  the  period 
[of  obsei*vation  has  usually  not  extended  beyond  one  or  two  years. 

[n  five  of  the  cases  reported  by  Willemer  death  occurred  as  the 
47 
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effect  of  the  operation.    In  the  above  cases  extension  of  intnocoli 
tumors,  ftiirh  as  chut-oUlal  sarcomata  and  ^lioniata.  along  tUeuplJ 
nerve  are  not  included,  neither  are  orbital  tumors  which  maji 
velop  the  optic  ner\'e. 

A  n^suun?  of  the  net:leote«i  case  of  Liddell  is  im  follows :  The  ] 
youriff  woman  »t.  2(),  who  after  Imvinj?  had  luuitipHhad  f^welliofCoCl 
iida  of  the  left  eye  which  luated  two  or  iliree  iiionllis.  Al>«at  five  rauuUiil 
i.e..  fu  the  »priiiff  or  1S31,  HiKhi  in  this  eye  (^w  Uuu,  and  sis  tuuutlisl 
ophtliulniut;  beKiin  and  perception  of  light  was  sood  lost.  lu  twenty  : 
lon^r  exophthahuiis  waji  so  threat  that  the  lids  did  not  cover  the  gUibe,  | 
wtdelydilated.  and  eye  perfectly  movable.  In  June,  1853,  inflammaTinnt 
eu(lin>i;  hi  atntphy  of  llie  eyelwill.  In  1W8,  when  won  tiy  Dr.  Liilttrlll 
tniiitir  hung  down  ahnost  to  the  level  of  the  noHtril,  yKus-  te-riM?  ami  I'll 
pronouncing^  the  tumor  Ix^ni^nant,  extlriiation  wa/<  f>erformcd  and  in  ib 
it  two  cysts  wfm  niptiiretl :  Hie  orhit  wtv*  wholly  oviiruuted.  The  raiw 
the  tumor  W!t«  eonii^otied  of  the  expanded  and  thiokene4l  itheatli  of  lb<;< 
nen't",  which  entered  at  the  ptwterior  end  and  reapjieftred  of  untt&unl  i 
quarter  of  an  inch  from  the  (flolw.  Tlie  tumor  was  a^  liuve  or  Ian^^^ 
^[.Kjt«e  e^^.  Ou  He4:tion  it  Hppeare<l  to  eonsit^t  of  a  loiuitiate  tiasaeifib 
whose  eolor  was  of  a  reildish  yellow.  The  ruptureil  C3'st«  heretofoivB 
tioned  were  lined  by  a  KnxKtth  nienibnLue.  The  ]>atieiit  wnj^  in  good  I 
five  years  later,  with  no  return  of  the  growth.  Two  illiuttrutlotui  i 
the  paper. 

Treatment. — The  only  proper  proceeding  is  operative  n-niy 
Certain  inotlif.yiniL:  considerations  are  to  be  kept  in  mind, 
which  extend  too  deeply  int^  the  orbit  to  be  perfectly  rxtLrpafc 
or  which  communicate  with  adjacimt  cavities,  niiLst,  after  p^ 
removal,  he  treated  by  injections  of  stunulatiii*::  lUiids.     For  vaa 
lar  or  erectile  tumoi-s  m  very  younjEf  subjects  (infants^,  the  usej 
re(\-hot  needles,  or  of  clcHilrolj'xis,  t-o  coagfulate  tho  blood,  iaejt 
ent.    The  operation  may  be  repeated  once  in  two  or  more  we 
accorduig-  to  the  degree  of  reaction  and  to  tlie  rapi<Hty  nf  pnin 
Such  tumors  cannot  be  safely  treated  by  irritiitiiij^  injections. 
adults  they  may  l>e  attacked  by  excision,  aided,  if  needful.  \fy  I 
actual  cautery  in  some  convenient  form,  viz.,  hof^iron,  electric  ( 
tery  or  tliernio-<;autery.     Often  they  are  inclosed  b\'  a  cap.Hi 
fibrous  tissue  which  much  facilitates  the  proceeding.     In  eV 
sis  it  is  better  to  have  both  needles  of  platinum,  the  positive  pulJ 
which  oxys:en  g^oes  must  always  be  of  platinum,  it  is  in  this 
the  greater  amount  of  albuminous  coa»rulation  takes  place. 
small  growtlis  the  negative  pole  may  he  apphed  by  a  spoiijre  toj 
temple,  but  when  the  tumor  is  lar^^e  both  needles  must  i-nltr  i 
tumor,  and  consequently  must  be  about  two  or  three  inches  1q 
It  is  best  to  coat  the  needles  for  a  certain  distance  with 
where  it  is  desired  not  to  injure  tho  skin.   The  positive  nw 
first  entered  maj'  remam  in  situ  while  the  negative  needtf 
being  laeVd.  iiv  \>o?.\t\cm  vt  Ifv  TO.uvu.tes  at  a  Utile  distance. 
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entered  in  succession  at  ditTercnt  points  around  the  positive  as  a 
centre,  until  a  sufliciont  effect  is  attained.  Reaction  is  sometimes 
considerahk'  and  it  is  prudent  to  not  attempt  much  at  a  first  sitting. 

An  illustration  of  an  imiisually  lar^e  anfriomatous  tumor  is  given 
in  Fi|?.  25t).  The  child  was  a  patient  or  Dr.  C.  S.  Bull,  by  whose  kind 
permission  the  case  is  presented.  Several  apphcations  of  electroly- 
sis were  made,  but  the  success  was  not  complete.  The  tumor  was 
within  as  well  as  without  the  orbit. 

Fur  osteoid  growths  the  best  means  of  removal  is  by  the  chisel 
and  mallet,  attacking  them  at  the  base  by  very  light  and  numerous 
blows  until  they  loosen  (Knapp).     But  Berlin  sums  up  hisrcmarka 


f^^ 


^ 


on  such  tumore  by  some  pregnant  obsen-ations  as  to  what  is  justi- 
fiable according  to  the  situation  of  the  growth.    He  has  collected 
32  cases  which  were  operated  on:   of  these,  9  ha<i  meningitis;   8 
,  died;  of  the  whole  number,  IG  had  bony  growths  in  the  roof  of  the 
orbit,  and  of  these  6  died,  a  fatality  of  thirty-eight  per  cent.    This 
shows  in  a  most  startling  way,  how  dangei*ous  is  interference  in 
this  iKirticular  category  of  cases.    It  certainly  justifies  absolute 
I  refusal   to  operate,  unless  there  be  urgent  iudicatiouH  and  a  full 
I  presentation  to  the  patient  of  the  liska  he  incurs.    The  reasons  for 
operating  can  onlj*  be  pain,  the  safety  of  the  eye,  and  conspicuous 
deforrnity.    Osteoid  tumors  in  other  parts  of  the  orbit  may  bo  re- 
moved with  success,  and  if  adjacent  ca\'itie8  are  oi>ened,  uo  great 
I  harm  is  done.    A  small  gouge  with  a  strong  wooden  handle  is  a 
I  good  instrument,  or  one  may  prefer  a  chisel  and  mallet.     If  the 
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latter  be  usodj  the  strokes  must  be  gentle  and  tfi(?  proceeding  slo 
Knapp  reports  a  case  of  fatal  ending,  in  a  case  of  osteoma  upoa  ilj 
OS  planum  wliose  removal  was  easy  and  recovery  jwrfocl  as 
ffarded  the  wound.    Meninjritis  took  place  ixitbout  apparent  can 
but-  was  attributed  to  irritation  extending  from  the  ethmokl  < 
wliich  were  tilled  with  polypoid  masses. 

For  tumors  whose  relations,  size,  and  probable  chanicter  rend 
them  flt  for  exrisfon,  the  question  arises:    Can  they  b«*  ext 
without  sacrificing:  the  globe  ?    If  unadherent  to  the  eyeba 
if  they  include  the  optic  nerve,  this  is  generally  feaAiblc.    In  W 
I  excised  a  fibrous  tumor  of  the  orbit  without  removin;Lr 
but  sight  was  lost  by  suppuration  of  the  cornea,  conseqn' 
trusion   of  the  globe  by  infiammatory  infiltration  of   the  orb 
tissues  and  exposure  of  the  cornea.    The  tumor  was  abox^e 
globe,  and  my  incision  wa-s  made  through  the  superioi*  cul-dc-saci 
the  conjunctiva,  which  resulte<i  in  ptosis,  because  the  levator  ; 
pcbrse  had  to  >)e  destroyed   to  reach  the  tumor.     My  purpose! 
choosing  this  route  was  to  spare  the  levator,  but  tlie  seat  of  i 
tumor  defeated  my  design.    The  pi*oper  mode  of  approach  to; 
a  tumor  would  be  through  the  upper  lid  at  the  margin  of  the  or 
In  the  rare  cases  of  tumor  of  the  optic  nerve,   th«    pi-obrtbililj 
of  extension  along  the  uHr\-e  into  the  brain  makes  early  opcrat 
important.    Being  situated   within  the  space  surrounded  by 
recti  muscles,  it  is  manifestly  proper  to  attack  the  tumor  thr 
a  wound  in  the  conjunctiva. 

In  removing  a  tumor,  fii*st  decide  In  what  way  it  will  b«  mo 
accessible.  If  it  be  decided  to  go  through  the  conjunctiva,  chu 
the  side  which  olTers  the  nearest  approach  to  thv  mass,  pass 
tween  the  recti  muscles  by  a.  wound  us  large  as  can  be  made 
drawing  them  asunder,  or  detach  a  tendon,  if  needful,  and  Ucto| 
a  thread,  so  tliat  it  may  afterward  be  n^ogiilzed.  Use  a  p;tir  i 
narrow  and  strong  scissors,  curved  on  the  fiat,  with  rounded  jioiiit 
to  make  the  first  openitig,  then  with  shut  blades  tear  away 
connective  tissue  down  to  the  tumor,  and  push  the  tissiu- 
cxpttse  the  m;iss.  Attempt  to  bring  it  forward  by  a  st; 
hook,  or  by  catching  it  with  a  sharp  hook  if  it  be  tougrh  emough  1 
bear  traction,  and  cai-efully  cut  awuy  its  surrounding  connecliofl 
by  small  clips  with  thes<'issors.  Progress  must  Ik*  slow,  and  Us>iM 
must  be  torn  rather  than  cut,  as  far  as  \i\i\y  be  posHible.  If  ll 
tunmr  be  upon  the  optic  nerve,  push  a  strabisnms-houk  Irehlud  it  1 
the  apex  of  the  orbit,  and  when  this  has  caught  the  iiorve,  run  Iti 
scissors  alongside  of  it  and  cut  the  nerve  beyond  the  book:  tlie 
this  hook,  or  a  sharp  hook  planted  into  Ihe  tumor,  will  pull  it  roiu 
to  the  front,  reversiug  the  globe  and  making  its  separation  fr 
*H-  ry  e^sy.   \n  caass  «wVvcv.  w  •fiwJKcwut  remov.il  caaoot  > 


accoinplislieU  within  the  space  thus  availahle,  the  globe  may  have 
to  be  sacrificed.  Before  the  operation,  this  possible  contingency 
must  be  stated  to  the  patient,  and  his  consent  obtained.  Small 
pieces  of  ice  pressed  into  the  wound,  or  injections  of  water  as  l»ot  as 
the  hand  can  bear,  or  pressure  by  the  finger,  will  control  the  bleed- 
ing, and  the  wound  must  not  be  closed  until  bleeding  has  stopped. 

But  the  method  above  described  is  suitable  for  a  small  and  ex- 
ceptional number  of  cases.  In  the  great  majority  the  wound  vnll 
be  made  through  the  skin.  It  sliould  be  parallel  to  the  margin  of 
the  orbit,  over  the  most  prominent  point  of  the  tumor,  and  as  large 
as  can  be  of  any  use.  Rigorous  antisepsis  must  be  observed.  After 
^ing  through  the  skin,  the  deeper  dissection  is  to  be  done  as  al- 
ready described.  If  possible  the  globe  should  be  spared.  In  case 
the  tumor  be  found  to  penetrate  adjacent  cavities,  it  may  be  im- 
possible to  follow  it  and  accomplish  complete  extirpation.  The 
surgeon  must  decide  such  questions  according  to  his  own  judgment 
or  the  requirements  of  the  case.  By  such  a  method  of  pniceeding, 
it  is  surprising  !iow  successfully  a  tun^or  may  be  dug  out,  both  as 
regards  the  loss  of  blood  and  immunity  of  healthy  parts.  All 
bleeding  must  be  arrested  befon?  the  wound  is  closed;  it  must  bo 
cleaned  with  solution  of  corrosive  sublimate,  1  to  3,000,  with  a  bulb 
syringe.  Close  the  wound  by  fine  silk  sutures,  dress  the  surface 
with  a  rag  smeared  with  simple  aseptic  cerate,  put  over  this  a  mass 
of  absorbent  cotton  soaked  with  sublimate  solution,  and  retain  all 
by  a  flannel  baiuiage  wliich  shall  exert  firm  pressure.  Generally  an 
anodjTie  will  be  needed.  Tlie  wound  will  not  be  opencti,  if  pain  and 
reaction  be  modei-ate,  until  after  forty-eight  hours. 

Complete  evacuation  of  the  orbit  ("exenteration  ")  Is  called  for 
when  the  eyeball  is  implicated  in  the  growth,  has  already  been  de- 
stroyed, or  when  the  tumor  cannot  otherwise  be  removed.  It  may 
be  that  only  an  onlinary  enucleation  may  be  necessary-,  and  this 
be  followed  by  excision  of  the  tumor  and  nothing  more.  But  other 
cases  arise  in  which  the  orbit  must  be  emptied  of  all  its  contents. 
lu  doing  this,  the  lids  are  split  asunder  at  the  outer  angle;  the 
coverings  of  the  mass  are  to  be  picked  up  and  cleaned  off  until  its 
surface  is  fully  in  view:  then,  with  a  blunt  instrimient  (the  scissors 
before  mentioned,  with  shut  blades,  are  my  usual  resort),  insinuate 
between  the  tumor  and  the  wall  of  the  orbit  at  the  most  convenient 
point,  and  tear  and  pusli  away  the  parts,  keeping  in  contact  with 
the  bone  until  a  way  is  made  to  the  apex  of  llie  orbit.  I  strongly 
deprecate  the  use  of  knives  in  such  an  operatioiu  The  principal 
hemorrhage  will  occur  at  the  apex  of  the  orbit,  and  can  be  best 
arrested  by  prolonged  pre.s.sure  with  the  tip  of  the  flnger.  When 
such  an  oix-ratloa  has  been  done  for  malignant  disease,  the  walls 
of  the  orbit  are  sometimes  washed  with  solution  of  chloride  of  zinc, 
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or  smearvd  with  a  paste  of  this  substance.  If  frnOy  applird,  a 
scale  of  bone  umj^  in  couscquence,  be  exfoliated,  aucl  serious  mk  is 
incurred  of  meningitis;  but,  done  not  too  vigrorouslyr  greater  as 

ciirity  agTxinst  i-eciirrence  of  the  dLseoM 
is  gained,  and  without  dangerous  rusk. 

The  cavity  simuld  be  copiously  wafthnl 

out  with  sublimatf  solution,  pu<;ked  wilb 

absorbent  cotton  similarly  soaki'd,  and  the 

whole  kept  wet  under  the  Haunel  bond-] 

ag¥.    The  packing  may  be  left  for  ffxir 

^to  seven  days  without  remov:(l,  unlil  ui- 

Lpient  Htippuration  rwiuir«?s  it^     Utsilin, 

V  ill  ensue  in  four  to  ei^ht  wt«*ks. 

Still  more  serious  measures  may  some- 
times b(!  chilled  for  when  not  only  lu 
the  contents  of  the  orbit  be  removed  bu 
the  eyelids  also  be  sacriflced.     SucJi  » 
cessity  h;is  occurred  to  me  several  tini 
and    a   recent  instance  is  a  patient  wl 
furnishe<l  the  adjoining  illustration,  Fig. 
260.    The  picture  there  presented   was    his    appearance    after 
dap  operation  in  1830,  i-endered  necessary  by  the  removal  of  ep; 
thelial  cancer  of  the  inner  portion  of  both  lids  and  of  parts  atlKmi 
the  caruncle.    There  was  no  return  of  the  disease  for  five  yea 
when  it  reappeared   in   the  flap  which  had  been  taken  from  id 
forehead.     It  j^adually  extended  until  all  the  lower  lid  and  so' 
of  the  adjacent  cheek,  the  lower  half  of  the  upper  lid  and  tlie  inn 
angle   of   the   eye  were    implicated.      The   cornea  was    destroy 
and  the  globe  adhered  to  the  upper  lid.    In  October,  18551,  I  r 
moved  all  the  diseased  parts,  including  the  ^lobe,  found  the  d 
ease  had  penotratetl  the  I'thinoid  cells,  which  I  had  to  open  an 
scrape  as  clean  as  was  possible,  and  tijen  was  obllgtri  to  shut  u 
thtr  orbit  by  a  flap  of  skin  brought  up  from  the  cheek  which  roe' 
the  ivinnant  of  the  upper  lid.     The  available  tissue  was  scanty  :in 
I  was  obliged  to  cut  again  upon  the  median  line  of  the  foreheaif( 
dissect  up  the  skin  on  its  left  side,  detaching  the  brow  from 
upper  margin  of  the  orbit,  and  by  pushing  down  the  integument, 
half  inch  was  gained  that  sufficed  to  reach  the  flap  from  the  c:h»-elt 
The  incision  shows  clearly  upon  the  picture,  which  was  taken  at  tli 
end  of  the  tiiii-d  week  after  the  operation,  and  it  was  ten  inches 
length,  starting  from  tlie  middle  4>f  tlie  forehead  and  going  t-o  tli 
ear  in  a  curved  line.    After  doing  the  operation  two  long  strip-s 
gauze  soaked  in  sol.corros,  sublim.,  1  to  1,000,  were  packetl  into  ih 
orbit  and  brought  down  to  the  lowest  point  of  the  wound   in  *li 
cheek.    On  the  fourth  day  they  were  removed  and  very  little  su 
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puraiion  in  the  cavity  took  place.    The  pa^ticnt  is  comfortable  if 
not  comely  (see  Fig.  200).  He  remains  well  in  October,  1803 

Recurrent  h-J'^wths  not  infi-equently  demand  att.cntion,  esp<»cially 
[after  excision  of  sarcomata^ and  the  ^lobe  will  usually  liavealreaity 
(been  saciiiiced.  If  thnsi^  be  not  too  lar^e,  say  not  bif^isrcr  than  a 
[modeiute-sized  hen's  e^"^,  the  mode  of  removal  by  a  blmit  instrii- 
ixnent,  si'i-aping  the  walla  of  the  orbit  and  shelling  out  the  mass,  is 
surprisin'^ly  eas\'  and  comparatively  bloodless  in  many  cases.     It 

I  may  be  needful  to  remove  a  tumor  as  many  as  four  times. 
I  have  never  seen  cases  which  required  resort  to  caustics  to  de- 
stroy a  g'l'owth,  and  such  occasions  must  be  rare. 
It  is  not  unusual  after  successful  operal-ions,  for  the  ^rlobe  to 
become  displaccil  fonvard,  and  so  remain  for  some  time.    It  may 
also  happen  that  the  muscles  undergo  disturbance  and  cause  diplo- 
pia; or  ptosis  may  follow  from  greater  or  loss  injury  to  the  levator. 
I  Such  disturbances  will  usually,  in  time,  correct  themselves.    But  a 
more  serious  matter  is  the  liability  of  the  cornea  to  become  innamKi, 
both  by  possibl**  exposure  as  swelling  comes  on,  or  as  it  may  be 
bathed  in  secretions.    Frequent  washing  with  boracic-acid  solution, 
^4  to  liK),  with  sol.  Labarraque,  1  to  10,  the  application  of  vasi-Iine, 
Band  the  closure  of  lids  by  rubber  plaster,  are  the  best  preventives. 
Moreovei-..  the  sight  is  also  endangered  by  the  manipulations  at  the 

tback  of  the  globe  and  about  the  optic  nerve.  It  is,  therefoix',  not 
to  Ik'  tliought  strange  if  the  globe  be  saved,  and  sight  be  piirtially 
or  totally  lost.  At  tlie  same  time  pres*;rvation  of  the  form  of  the 
eye  and  its  natural  appearance  is  worthy  of  strenuoxis  endeavor. 
Prognosis  as  to  recurrence  and  as  to  life  are  questions  which 
must  be  denidwl  by  the  facts  of  each  paH.icular  r.-ise.     In  simple 

•  vascular  growths,  cysts,  fibromata,  osteoid  growths  and  epithelial 
tumors,  the  prognosis  will  be  either  absolutely  or  relatively  good. 
Nettleship  reports  recurrence  in  loco  of  a  tumor  fourteen  years 
after  its  first  i-emoval.     Sarcomata  may  not  recur  in  loco,  b'lt  in 
Hthe  liver  or  some  remote  organ  and  withUi  one  or  five  years.    The 
prognosis  for  glioma  and  for  highly  vascular  cancerous  tm.i^.;>  i-k 
had  both  as  to  recurn^nce  and  danger  to  life.    The  general  staK-* 
Hof  the  patient,  the  severity  of  the  operation  and  the  ascertained 
"  "  malignity  "  of  the  giowth  are  the  factors  to  be  considered.    After 
exenteration  it  is  impossible  to  wear  an  artiHcial  eye,  the  lids  re- 
[tract  and  a  screen  ts  to  be  worn  to  liidc  the  deformity. 


Pulsating  ExopHTHALMt's. 

TTnder  this  term  are  included  affections  of  diviprse  nature,  whose 
[common  features  are  protrusion  of  the  globe  and  pulsation,  which 
linay  be  felt  by  pressure,  and  whose  sound  may  be  recognized  by 
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the  ear.     Tlie  true  patholo^citl  condition  is  various  and  may  be 
pxirely  vascular  or  imij  consist  in  highly  va-scular  tumors  which 
may  or  may  not  be  malignant.    It  is  diiUcult  in  many  cases,  ac* 
curately  to  diatingruish  between  vascular  mali^ant  growths,  or 
ati^rioiiiata,  artorio-vcnous  aiiourisins,  varicost*  dilatation  uf  vctns, 
true  arterial  aneurisms,  and  thrombosis  of  the  cavernous  anii  ad- 
jacent sinuses.    The  literature  of  the  subject  ts  larg«;  exact  knowl- 
edge about  it  is  small.    In  1S69  T  tubulated  the  eases  known  to  that 
date,  where  the  common  carotid  had  been  tied  for  pulsating  exoph* 
thalmus.    Since  then  the  subject  has  been  summed  up  by  Rivington, 
Harlan,  Nieden,  Sclilaefke,  and  most  fully  by  Battler  In  Qraeft^ 
Saemiseh.  vol.  VL,  T44-048. 
'    Schlaefko  cataloged  ninety-three  cases  of  pulsating  exophthaU 
mus  {Archiv  fur  Opk.,  XXV.,  iv.,  pp.  H2-l«2),  and    S..*' 
cusses  lO'i.   To  the»'  may  be  added  U  more  collected  .sine 
paper  by  Kohler,  making:  the  total  IIT  up  to  1886.    It  is  nevenhetpss 
a  very  rare  disease.    The  cases  may  be  traumatic  or  spontan      • 
Out  of  Battler's  cases  the  traumatic  were  59,  idopaUiic,  32;  K<il 
11  cases  were  all  traumatic, showing:  out  of  10*i  cases  alx^ut  7i>:*  l<i 
traumatic.   Of  the  spontaneous  cases  6  occurred  during  pre^iam.-; 
Following  injuries  of  the  skull  we  have  a  varit-ty  of  symptomij. 
cases  are  usually*  nipitl  in  development,  vary  in  degree  of  protnisi 
are  liable  to  attacks  of  transient  inflammation  of  tho  conjunciiv 
and,  in  some  cases  show  tokens  of  relai-ded  circulation  in  chemosis 
in  swollen  vessels.     Hemorrhag'e  from  the  nose  is  nithor  frequo 
and   may  be  dau^eixms.  .  It  has  also  come  from  the  conjunctiv 
Seldom  is  there  pain;  the  patient  is  often  conscious  of  a  pubatli 
bruit,  and  may  have  dizzines-s.    Sometimes  an  enlargped  vessel 
1m'  found,  projecting:  at  the  upper  and  inner  or  at  the  lower 
inner  an^le  of  the  orbit,  and  it  will  pulsate;  vision  generally  i» 
afTected;  motions  of  the  eye  arc  natural  in  extent  and  co-ot  it   i   '    ill 
there  may  be  diplopia;   in  the  fundus  the  vessels  are  onlai :  il 

sometimes  pulsate.    In  some  cases  there  are  dilated  vessels  of 
skin  in  the  neighborhood  of  the  lids.     (Aneurismal  dilatation  of 
capillai'ie-s  and  small  vessels  of  the  adjacent  skin,  which  may  extei 
into  the  orbit  and  cause  protrusion  of  the  eye  and  pulsation,  ai 
excluded  from  consideration.)     Pn^sure  on  the  common  carotii 
stops  the  pulsation  and   also  the  bruit,  both  to  the  patient  aiu 
to  the  examiner,  while   the  ^Iob«  retinas  a   little   into  the  orbi 
The  eye  can  be  pivssed  into  the  orbit  a  certain  distance,  and  t 
firmer  the  pressure  the  harder  the  pulsation.    Stooping  forwa 
increases  tho  protrusion  and  the  pulsation,  and  is  unplrasnnt  tolln 
patient,  because  of  the  sensation  of  wei(jht.    A  few  cast>s  of  s|m(1v 
taueous  recovery  are  recorded. 

Formerly,  a\\  cAata VavVtt^  vsvc&t  tir  aome  of  the  above  s^Tuptoias, 
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were  styled  aneurisms  of  the  ophthalmic  arter>'.  Qutliric  published 
a  case  of  doublf  exophllialinus,  in  1803,  in  which,  at  the  autopsy, 
he  declared  that  there  was  an  aneurism  of  each  ophthalmic  ai*tery. 
Only  one  other  sunilar  has  been  seen,  and  that  was  in  a  cadaver 
(Carron  du  Villard*):  one  ophthalmic  artery  having  an  aneurism 
In  the  orbit. 

On  comparing  the  various  catalogrucs  of  cases  wo  Qnd  eighteen 
autopsies,  which  have  been  reported  since  Sattler's  paper.  Of 
these,  two  were  cases  of  ntalig-nant  tumor,  in  five  cases  there  was 
no  aneurism  and  the  arteries  were  not  diseased.  There  remain 
11  cases  of  aneurism  of  the  following  varieties:  In  2  cases  the 
ophthalmic  in  the  orbit ;  in  I  case  the  ophthalmic  before  entering 
the  orbit;  in  4  traumatic  cases  there  was  aneurism  of  the  carotid 
in  the  cavernous  sinus;  in  3  cases  carotid  aneurism  had  ruptured 
in  the  sinus,  in  1  case  there  was  spontaneous  enlargement  of  the 
carotid  in  the  sinus.  'Hiat  is  out  of  11  cases  of  aneurism  8  wei'e  of 
the  carotid  in  the  sinus.  Taking-  tlif  5  cases  which  were  not  aneur- 
ismal,  in  one  it  is  thought  that  a  small  fissure  of  the  carotid  in  the 
sinus  must  have  been  overlooked,  because  the  vena  oi>hthalraica 
was  greatly  enlarged  and  no  other  dilated  vessels  were  present. 
h\  another  of  this  group  was  Bauman's  in  which  there  was  nothing 
but  inflammation  and  distention  of  the  cavernous,  circular,  and 
transverse  sinuses,  and  phlebitis  of  the  ophthalmic  vein.  Somewhat 
similar  in  character  were  the  three  remaining  ca.ses  of  the  group. 

Diagnn.ti.s. — Tlie  essejitlal  point  in  diagnosis  is  not  so  much  to 
distinguish  where  a  possible  aneurism  may  be  located,  whether  in 
the  orbit  or  at  the  sinus,  but  whether  the  pulsating  exophthulnius 
depends  on  a  tumor,  l)enign  or  malignant,  or  on  an  aneurism,  or  on 
infiamniation  of  the  sinuses.  We  may  not  attain  certainty  perhaps 
in  this  attempt,  hut  our  treatment  and  prognosis  will  be  controlled 
in  great  measure  by  our  belief  in  this  regard. 

As  to  vascular  tumors,  they  are  more  resisting  to  pressure  than 
aneurisntal  swellings.  Their  deviation  from  the  axis  of  the  orbit, 
in  some  lateral  situation,  will  be  important  evidence  of  tumor;  there 
may  be  some  other  tliscoverable  gi*owth  in  the  vicmity:  the  do* 
velopnient  has  b4'en  rather  slow  with  a  tumor,  and  there  has  been 
no  serious  injury;  of  course  a  true  spontaneous  aneurism  of  the 
ophthalmic  art<»ry  or  of  the  carotid  in  the  skull  would  have  the 
same  features,  but  tlie  further  histi>ry  would  soon  display  different 
behavior.  A  malignant  tumor  would  sh<nv  hemorrhages,  rapid 
growth,  metastases,  cachexia,  and  early  death. 

As  to  pulsating  angiomata,  they  are  less  painful  than  mahguant 


'  Btrltn.  kliniM'lie  WorhmiHchrift,  xxiii.,  S.  &S0,  referred  to  hi  Jahresbe- 
richt  Uber  OphtUal..  xvU.  fOr  1880. 
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growths,  their  expansibility  and  Ihf  probable  concurrence  of 
lar  growths  iu  adjacmxt  parts  will  atroi-d  helpful  su^g^'Stious. 

With  aneurismal  swellings,  or  such  as  for  a  thcrapfutic  pi 
may  bo  classed  with  tliern,  the  following  points  arc  to  be  uot 
Rupture  of  the  carotid  iiithe  sinus  cavernosus  is  the  most  comim 
lesion,  and  it  is  generally  from  injurj\    There  is  exophthalinus, 
sation,  bruit^  often  audible  to  the  patient.    At  the   upper  and  iiim 
angle  of  the  orbit  is  apt  to  bo  a  smalt  soft  tumor,  there  umy 
others  about  tlie  opening  of  the  orbit,  the  fi*ontal  veins  may  pulsalt 
Pressure  on  the  common  carotid  checks  pidsation.     Oft4'n  :t 
cosi!  vessi'l  with  thick  walls  appeai-s  at  the  lower  or  up|>er  aii^ 
the  median  side  of  the  orbit  and  communicates  with  facial  v 
Sometimes  thei-e  is  paralysis  of  ocular  nerves,  the  sixtli  or  the  tljii 
this  designates  the  interference  in  the  sinus.    In   the  eye  one 
find  distended  retinal  veins,  atrophy  of  the  nerve  and  with  sudtlcA 
onset  there  may  be  severe  neuralgia  of  the  ophthalmic  braii:ti    ' 
the  fifth,  and  thei*e  is  always  pain.    Vision  may  be  iinallcctetJ.. 
various  ocular  conditions  arc  possible. 

For  further  information  reference  may  be  made  to  authorit 
quoted,  and  especially,  regarding  the  discrimination  of  varicose 
largemonts  of  the  ophthalmic  vein  and  its  branches,  and  of  th 
boais  of  the  cavernous  and  other  cen^bral  sinuses,  to  Sattler,  L 
875  and  p.  913. 

An  illustnition  of  what  was  probably  phlebitis  of  the  oph' 
niic  veins  coming  fram  the  cerebral  sinuses  is  the  following 
wliich  occurred  in  my  observation: 

M.  M.,  aged  twenty-two,  native  of  Ireland,  single,  was  attacked  wKh  i 
illuesB  four  years  a^rn.  which  kefit  her  in  bed  for  Ave  weeks.     She  had  fr 
Kmit  puiu  in  the  head,  uuuseu  and  vomiting:  coiistant  nolbt*  In  the  lefti 
with  sume  deafness,  caiue  on  during  the  laat  two  weekii.     A»  she  wa*  i 
erin^.  tche  foutKl  nii  wuking  one  luomiDg  from  sleep,  that   Ibe  left  ejre^ 
swollen,  red,  and  protiilx-ranl.    There  wft.>i  no  pain  nor  los*  of  st^bt, 
exiiphtluibiiiiH  rtoon  attftine<i  Its  maxininiii  and  tht»  eyi*  i^ldum  g&v* 
trouble.     .She  hud  jl  few  mild  jttTiiek>;or  inlliLintimtiou  in  it.      H  did  notj 
her,  except  that  if  she  stooped  it  would  eonin  farther  out  and  tt^l  vnry  b 
For  nine  months  previous  to  tht; eye-trouble  her  menstruatiua  bad  beeii  i 
seanty.    When  on  her  way  from  Ireland  to  (Ids  country  she  titoppcvt  at 
erick,  and  there  lui  attack  of  iiiflannnation  began,  which  continutx.1  until  I 
arrival.   Hhe  eumo  to  the  New  Vork  Eye  and  Kar  liifiriimry  on  May  1 
The  left  eye  prtjjeeted  half  uii  intdi  heyond  theother.  There  issome  < 
and  anterior  cihary  Injeetion.     Media  elear.  i>U[iil  nortuul;    nothing] 
In  the  fundus,  cxrept  that  the  veins  ou  the  iMtpillu  are  eul&rf^ed: 
Below  the  eye,  along  the  border  of  the  orbit,  is  a  puleatLii^  awcll 
auifular  artery  is  much  eulartje*!,  pnwsure  on  the  eye  make^  Er 
the  orbit,     By  aUBCullatiou.  no  thrill  Is  heard,  but  a  low  pnl^ 
Pressure  on  the  common  carot  id  Bto[»  pulsation  In  the  vofifiel  t 
This  vessel  ooiuob  from  the  inner  side  of  the  orhit,  and  pualu^- 
I  ol  Uie  lowet  \uV  \Vfce  a^Xai^jft  Nwt\«»fc VrasiW. 
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On  May  16tb,  patient  ethorizod;  tho  angalar  artery  tied,  and  the  protmd- 
In^  veasel  expnevd,  and  tied  at  tlie  inner  and  lower  fiide  of  th(>  orhit,  ft  was 
then  i-aiitioui'ly  diw^H^ted  up  nnd  tnw^l  into  llie  cavity  of  the  orbit,  until  it 
iTeached  the  ffroove  for  the  infra-orbital  nerve,  where  it  dipj>ed  down.  A 
[lijKuturo  WiiH  put  alxiut  thii*  end  and  the  veewtU  excised.  It  proved  to  \w  a 
JTein.  and  wiut  lart^r  than  a  crow's  quill  No  severe  reacitiou  otxrurrefl.  In 
lei^teen  days  both  lipature*  caine  away.  In  fifty  days  the  patient  was  ditt- 
fcharged.  Pulsation  had  ceased,  and  the  eye  had  retired  one-fourth  of  an 
linch. 

November  Itltli,  IBtJl.  The  eye  back  to  its  proper  place.  The  optic  nerve 
[normal ;  veasels  of  onrect  Hfze;  V  =  \l. 

Pioijnosis.—Vi^vy  few  cases  rccovtjr  spontaneously.    Sight,  may 

jr  may  not  be  preser\'ed.     A  fatal  issue  in  idiopatliic  cases  comes 

Ifrom  lesion  of  other  arteries, by  apoplexy  or  other  brain  lesions; 

lin  traumatic  cases  by  profuse  bleedings  from  the  cavernous  sinus, 

linost  fi-equently.     With  tumors  the  prognosis  is  what  their  nature 

adicates. 

Treatment. — Stifllcient  time  should  be  allowed  for  development 
|of  symptoms  to  enable  one  to  form  a  fair  judgment  of  the  probable 
lature  of  the  case.     For  a  vascular,  and  perhaps  for  a  cancerous 
imor,  if  any  operation  were  proper,  it  would  be  excision,  while  for 
lesion  of  blood-vcsseLs  an  attempt  at  such  a  procwnling  wi>iild  be 
rmost  likely  attended   by  dangerous   hemorrhage  and   disastrous 
[results.     For  vascular  tumors  electrolysis  is  not  to  be  forguUen. 
jPressure  on  the  globe  is  unavailable  and  inclTective;  injections  into 
[the  orbit  of  astringent  Huida  have  been  practised  successfully,  but 
loubtless  tJiPse  were  cases  of  vascular  tumor;   injections  of  iotline 
ive  been  made,  but  with  fatal  results.    Pressure  on  the  carotid  by 
fthe  fingers,  or  an  instrument,  has  in  some  oases  given  liappy  results. 
Satller  says,  I.e.,  p.  926,  that  for  idiopathic  cases  compression  of 
the  artery  for  a  short  time  every  day  may  succeed  if  kept  up  for 
^eeks  or  months — for  traimiatic  cases  it  must  Iw  unremiitmgly 
Bonttuucd   for  three  to  six  hours  daily  until  all  pulsation  ceases. 
jt  of  29  cases  treated  by  compression,  Satfcler  admits  only  4  of 
fcoinplete  and   permanent  cure,  and   5  were  improved.    Nieden,' 
lowevcr,  out  of  13  cases  thus  treated  reports  5  completely  cured, 
7  benefited. 
Ligatun»  of  the  common  carotid  in  the  neck  is  the  remed}-  most 
bo  be  relied  on.    Sat  tier  ci1.(\s  fi;t  oast-s,to  these  add  3  of  Kohler's  and 
re  have  (iB  opera-tions  upon  (Jl  patients;  and  in  IT  there  was  no  goo^l 
Kffect  or  it  was  not  permanent;  in  S  death  followed;  in  41  the  result 
ras  successful.    Some  among  these  were  castas  of  tumor  which  re- 
duced the  fair  proportion  of  successes.     The  good  result  was  secured 
in  from  three  t-o  six  weeks. 

In  11  cases  relapse  followed,  and  for  other  particulai*s  see  Sattler. 
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EnOPHTHALMUS  TRAUMAT1CU& 

A  rare  but  very  interesting'  lesion  is  met  with,  for  knowledge  of 
which  I  am  indebted  to  Dr.  Scbaprinyer,  who  kindly  jjermitted 
to  see  the  case  ami  publiahed  an  accouut  of  it  in  the  Xew  Ywkt 
Mediciniache  Monat^tchn'ft,  June,  ISOO.     Only  a  few  are  rocorde 
iu  literature,  and  I  tjuoto  the  references  froni  Dr.  S.'s  paper 
case  is  brieUy  as  follows:    A  girl  seven  years  old  was  slruck  by] 
teacher  in  school  and  fell  down,  striking  the  right  temple  on  an  iroa 
grating.    She  was  made  dizzj'  but  not  unconscious — no  bleedin 
from  noso  or  ear.     Two  hours  later  when  she  went  homo  her  inotli 
noticed  the  drooping  of  the  right  upper  lid   and    sinking  of  tb 
globe.    About   six  hours  after  the   injury   she  was  seen  by 
8.,  who  describes  the  following  symptoms;   At  tbo  temporal 
tremity  of  the  right  brow  a  black  and  blue  spot  the  size  of  a  ball 
dollar;  the  upper  hd  which  is  not  swollen  falls  so  as  to  cover  ha 
the  pupil;  in  looking  up  the  lid  follows  the  eyeball  normally; 
globe  has  receded  into  the  orbit  about  2  mm.  as  nearly  as  couLd  be 
estimated — the  curve  of  the  cornea  not  altei*ed — the  pupil  behaves 
Dormally  and  is  not  contracted — tension  of  the  globe  decidedly 
lessened — blood-vessels  of  the  retina,  both  arteries  and  veins,  son 
what  enlarged.    Movements  of  eye  perfect  in  all  directions; 
diplopia.     No  redness  of  skin  of  the  right  half  of  face  or  car  and  i 
sweating.     SeiisibiUly  normal   on   both   sides,  no   headache, 
tendei'ucss  when  globe  is  pressed  into  the  orbit.     Vision  norma 
The  case  evidently  is  to  be  explained  by  a  lesion  of  fibres  of  i 
sympathetic  nerve.     But  what  flbres?    Evidently  not  those  in  l!i 
neck,  which  cause  contraction  of  the  pupil  and  redness  and  swea 
ing  of  the  skin  of  the  face  on  the  same  side  {Homer's  observalioo 
p.  430),  added  to  ptosis.    Neither  is  the  twig  of  the  oculo-motohD 
to  the  levator  palpebra;  at  fault,  because  the  lid  and  the  gloli 
would  in  that  case  not  act  conscnsually  in  looking  upward, 
ptosis,  the  enophthalnms,  and  the  hypotony  are  accounted  for 
lesion  of  the  Hbrus  of  the  sympathetic  which  supply  the  orbil4 
muscle  of  Miiller  and  originate  from  thecavernous  plexus;  but  tij 
escape  of  the  twig  to  the  dilator  pupilla;  which  forms  one  root 
the  ciliary  ganglion   shows  that  the  injury  is  local  in  the  orbit,aa 
not  severe  enough  to  cause  damage  to  it;  while  other  twigs 
capable  of  resistance  liavn  been  rendered  paretic  by  intra-orbitj 
hemorrhage.     After  three  days  the  symptoms  disappeared.    K4 
account  is  given  of  the  lato  appearance  of  subconjunctival  ecchv 
mosis  which  is  apt  to  show  itself  from  intraorbital  hemorrhag 
Some  undue  secretion  from  the  right  nostril  and  swelling  of  it 
turbinated  bone  were  noticed. 

Other  cases  where  the  amount  of  injury  was  much  more  sever 
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ore  quoted  ;   but  the  enophthalinus  was  in  them  attributed  to 
cicatrization  and  atrophy  of  the  orbital  fat  ami  connectivo  tissue. 

See  references  on  p.  -IttU  for  lesions  of  cervical  syiup»thetic. 
See  A.  Xieden,  Zc^hender,  Kliti.  Moiiatsblatter.  etc,  ItSI.  p.  72. 
C.  Gessner,  Arehiv  ftlr  Aagenbeil.  (iiraefe),  lid.  xv.,  iii. ;  Arch,  of  Ophthid- 
molog>-,  jvlil..  p.  269,  188l>. 

Distention  of  Ai>jacent  Cavitib8. 

■\Ve  must  allude  to  affections  of  adjacent  cavities  which  cause 
encroaolinient  on  the  orbit,  and  chiefly  the  frontal  sinuses,  the 
ethmoid  cells  and  the  antrum  of  Higrhraore. 

Diatentitm  of  the  frtrntnl  sinnn  htj  mucus  or  pus  {empyema) 
is  a  chronic  alTection  and  can  /generally  be  easily  recognized  by  the 
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site  ot  fhe  swclliiijET,  which  is  above  and  farther  back  than  the  lach- 
r>-mal  sac,  and  has  resisting  walls.  The  condition  may  be  consecu- 
tive to  severe  nasal  catarrh,  syphilis,  or  periostitis  within  its  ciivity. 
Polypus  has  been  found  In  the  cavity,  and  also  small  exostoses. 

It  is  pertini-nt  to  call  attention  to  the  variable  size  and  extent 
of  this  cavity.    In  youn^  subjects  it  has  no  existence,  but  becomes 
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•of  notable  si/j?  after  lliii*ty  years  of  agre,  and   beyond  thai  period  of 
lite  it  may  present  thf  most  remarkable  variations  in  extenL  Mac- 
kenzie has  written  the  best  chapter  on  this  whole  subject  (see  "  Dis- 
eases of  thp  Eyo,"  pp.  9:t-li;i,  Am.  ed.,  1855),  in  which  h.        " 
cases  from  the  older  writei-s.     I  have  seen  a  few.     The  K" 
the  swelling  will  generally  suggest  its  nature,  and  the  wall  of  tlw! 
sinus  may  bt;  carefully  opened  by  a  strong  knife.     Aft-erward.  lon^; 
tn'^atment  by  antiseptic  and  astringunt  inject-ion»  will  l>e  requiwl 
It  sometimes  happens  that  a  spontaneous  opening  takes  place 
absorption  of  the  wall  and  then  the  appearances  are  those  of  a  c; 
Fig.  261    shows    a    castr  recently  under  my  care  where  the  a 
opened  spontaneously  and  its  outlet  can  be  seen  nbciv*^  the  l*'ni 
oculi  of  the  right  eye.    Caru  must  be  taken  not  to  niLst^ake  such 
•condition  for  an  abscess  of  the  lachrymal  sac  (see  page  2fl5). 

Il  i;^  also  possible  to  mistake  such  a  retention  tamor  for  an  ex< 
o&tosis  becautie  it  may  sometimes  have  a  thick  bony  mass  wit. 
irregular  surface  on  its  anterior  wall.  The  finger  must  be  foi 
deeply  to  disclose  the  error  by  reaching  to  the  less  resisting  dw] 
part.  Great  cxophtliaUnus  is  sometimes  produced  and  consequcni 
diplopia.  Sometimes  there  is  profuse  and  perhaps  puriform  dt 
charge  from  the  corresponding  nostril. 

I  have  once  had  to  sacrifice  the  pulley  of  the  trochloaris  muscli 
in  operating  on  one  of  these  tumoi*s.    The  diplopia  in  a  verl 
sense  was  at  first  very  annoying,  but  gradually  dimiiiislied. 

After  operating,  the  secretions  of  the  sac  for  a  time  usiuiped  1b 
front,  but  subse<iuetitly  found  their  way  backward  through  the 
middle  nasal  fossa  into  the  posU^rior  nares. 

This  case  resembles  that  i^uoted  below  from  Dr.  Kuapp. 

It  is  necessary  in  all  these  cases  to  examine  the  nasal  CAVii 
and  sometimes  the  cause  will  be  found  In  hypertrophy  of  the  midi 
turbinated  bone. 

Distention  of  the  ethmoid  cells  of  a  similar  kind  is  described 
Dr.  Knapp  (see  "Report  of  Fifth  Interuational  Oph.  Congn^s' 
16"  7,  p.  55).  The  patient  was  a  girl,  fourteen  years  of  age,  who  hi 
a  tumor  at  the  inner  and  upper  corner  of  the  orbit,  resi*mblingin  all 
i>?spt»cts  an  exostosis.  The  surface  of  the  bone  was  exp*>sed  by 
-  Trw  inrisiou,  and  as  a  chisel  was  applied  to  its  base  for  its  remo 
its  walls  promptly  gave  way  and  discloswl  a  ca\ity  fllbnl  w 
*lniig>*  mucus.  The  opening  was  fiveb*  enlarged,  the  couti-n 
wvre  fully  evacuated,  and  it  was  found  that  some  of  tlto  Quid  vsv 
ui  !?ivria$iiig  escaped  from  the  nostril.    In  about  a  year  the  c 

^^•i:v  CUlVd. 

'    'lAors  In  the  miti'iwi  press  on  the  floor  of  the  orbit,  pcrba 
>  lu  and  may  displace  the  eye,  and  I  have  met  with  a 
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In  which  a  fibi'o-plastic  tumor  came  up  from  the  splteno-maxilhinj 
Jiitsnre  and  pressed  the  fflobo  forward. 

There  are  cas<*s  on  record  of  con^niital  malformation,  chieHj*  in 
the  neighborhood  of  the  lachrjnnal  bone,  and  often  in  both  orbits, 
by  which  the  brain  comes  into  direct  relation  with  the  orbit;  its 
cerebro-spinal  fluid  pushes  down  the  dura  mater  as  a  cyst,  thi'DU^'h 
an  aperture  in  the  bony  walls. 


Hemorrhage  into  the  Orbit. 


With  very  few  exceptions,  this  results  from  injury,  cither  by 
falls,  blows,  or  penetration  of  a  foreijsm  body.  The  sjTnptoms  vary 
according' to  the  amount  etltised.  If  large,  tlieif  will  be  propulsion 
of  the  globe  and  ecchymosis  of  the  lids  and  of  the  ocular  conjunc- 
tiva. If  the  quantity  In;  small,  the  eyeball  will  not  advance,  while 
the  lids  and  conjunctiva  will  he  discoloixnl.  Finally,  tlie  distinctive 
eriterion  of  orbital  hemorrhafje  of  small  quantity,  is  a  tardy  ap- 
pearance of  ecchymosis  creeping  down  under  the  ocular  conjunctiva 
and  a^Ivancuig  towai-d  the  cornea.  In  some  cases  the  lid  alone  is 
the  seat  of  discoloration.  Spontaneous  cases  are  so  very  few,  and 
their  etiology  so  manifest,  viz.,  scorbutus,  violent  coughinj^,  etc., 
that  we  may  cuntlne  ourselves  eiitiitdy  to  orbital  hemorrhage  from 
injury.  It  has  been  pointed  out  by  many  distinguished  surgeons, 
and  is  classical  in  literature,  that  this  symptom  indicates  fracture 
of  the  orbit  and  most  frequently  of  its  roof.  But  Berlin  (G.  and  S„ 
VL,  pp.  56T-S)  quotes  six  cases  by  von  Holder,  where  at  the  autopsy 
orbital  hemorrhage  appeared  without  any  fracture  of  any  part  of 
the  skull,  as  demonstrated  by  strippuig  off  all  tlie  dura  mater.  But 
in  these  six  cases  there  had  been  severe  falls  or  blows,  and  in  some 
of  them  tliere  was  inti-acranial  hemorrhage.  In  souie  iti»tauces  the 
intracranial  bleeding  had  reached  into  the  orbit,  in  other  cases  the 
orbital  hemorrhage  was  idiopathic.  As  a  proper  offset  to  these 
obser\'ations,  von  Holder  furnished  an  account  of  124  cases  of  frac- 
ture of  the  skull,  in  79  of  which  he  found  fracture  of  the  roof  of  the 
orbit,  and  of  these  fi9  had  hemorrhage  intit  tin'  cellular  tissue  of  tlio 
orbit,  and  in  the  remaining  10,  blood  was  confined  to  the  vicinity  of 
the  periosteum.  It  follows  that  in  cases  of  severe  injuries  (either 
fracture  of  the  skull  or  commotion)  with  orbital  hemorrhage,  this 
symptom,  m  ninety-two  per  cent,  indicates  coincident  fracture  of 
the  orbit,  while  in  only  eight  per  cent  does  it  take  place  without 
fracture  of  the  orbit. 

In  some  cases,  severe  hemorrhage  may  find  its  outlet  through 
the  nose,  and,  perhaps,  get  into  the  stomach.  This  implies  fracture 
of  the  iimer  wall  and  of  the  ethmoid  cells. 
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In  everj-  case  of  orbital  blecdin*?,  the  local  conditions  pivc  xrI 
anxiety,  not  specially  on  behalf  of  the  eye  and  its  aun'oundings.  liiii 
bocaust'  grrave  injury  has  probably  been  inflicted  upon  the  skull.   It 
ina^',  however,  hup|K>n  tliat  si^ht  or  other  functions  of  the  eye  are  I 
imiwrUled.    The  bleeding  may  cause  atrophy  of  the  optic  nerve  by  j 
pressure,  or  laceration  of  the  ophthalmic  artery  may  cause  falw* 
aneurism,  or  cut  off  the  supply  to  the  i^etina.    The  muscles  may, 
one  or  more  of  theui,  be  paralyzed.    Such  coiitirifrencies  and  others) 
are  easily  possible.  (See pp.  696,  696.) 

Treatment  consists  in  cold  or  ieod-water  compresses,  a  pressuiv-J 
bandage,  and  rest.  Fi*om  three  to  four  weeks  will  be  necessai^  for 
removal  of  the  extravasation.  To  attempt  to  let  out  the  blood 
by  an  operution,  when  deeply  situated,  is  useless,  and  likely  to  be 
Imrtfui.  This  subject  is  really  introductory  to  another  of  whicL  it 
usually  forms  an  incident,  viz.: 


WouNM  AND  Injuries  of  tbie  Orbit. 

Dislocation  of  the  globe  may  be  produced  by  a  push  wiUi  %i 
cow's  horn,  by  a  man's  thumb  or  lln^n-r  in  fl^htinK",  or  by  a  blunt 
an-ow,  etc.;  and  by  insiine  pei-sons  has  been  self-inflicted.     I  ha^"eJ 
seen  it  produced  by  a  fall    down-stairs  when  the   orbital  n'siini] 
struck  against  the  top  of  the  newel  post.    The  globe  was  at  the 
same  time  ruptuivd.    Cunsideriible  force  and  tact  wci-e  required  to 
reduce  it  within  the  lids.    Gouging-,  as  it  is  popularly  cutlcd.  may 
or  may  not  be  attended  with  rupture  of  the  muscles.    Tlie  eyeball] 
may  seem  unharmed,  ^et  sight  be  wholly  or  partly  destroyed  byj 
injury  to  the  optic  nerve,  or  by  laceration  of  the  choroid.    Treat-I 
nient  will  consist  in  n-'plaeemenl  of  the  eye  and  cold-water  dress-1 
ings,  presHure-biuidage,  and  subsequent  proceedings  as  the  symp*] 
toms  indicate. 

A  spontaneotis  thrusting  forward  of  the  eyeball  outside  th»* 
palpebi-al  fissuiv  has  taken  place  in  pereons  who  have  exeessivch 
pi-ominent  globes.  It  is  sometimes  feared  in  exophthalmic  goitre, 
yet  almost  never  realized.  Tlie  upper  li<l  can  be  easily  slipped 
again  in  place  and  if  retiuired  the  ]>alpebrul  fissure  can  be  shortenfMl 
at  the  outer  angle  by  paring  the  edges  of  the  lids  and  using  a  few 
stitches. 

Wounds  of  the  soft  pai'ts  at  the  margin  of  the  orbit  are  often 
caused  by  blows  with  the  flst,  especially  when  armed  with  brass- 
knuckles  or  wearing  a  large  ring.  It  is  often  remarkable  how  dean 
cut  and  well  defined  the  skin  woimd  is,  presenting  to  cui-sorj*  in- 
spection the  appeai-ance  of  an  incised  cut.  It  will  be  note<i,  bow- 
ever,  that  the  deep  parts  of  the  skin  are  more  extensively  wounded 
than  the  surface  because  cut  by  the  bony  edge,  that  there  is  consld* 
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erable  contusion  and  swelling,  and  the  reaction  is  always  frreater 
than  after  a  simpl**  incised  wound.    Su])pura1ion  ortt-n  follows. 

To  g^t  rid  of  lari?e  clots  of  blood  in  the  soft  tissues^  is  sometimes 
a  matter  of  thi-ee  or  four  weeks;  and  the  process  of  absorption  may 
be  somewhat  hastened  hy  pi-cssure,  or,  if  this  bi*  pnmful,  hy  nias- 
ftge,  while  the  sur^*ry  of  the  prize  ring  pixictises  opening  the 
'"swollen  skin  with  a  lancet.  With  careful  antisepsis  and  accurate 
closure  by  the  dressing  of  collodion  and  fibres  of  absorbent  cotton 
this  is  quite  permissible. 

Oun-shot  icoumis  of  the  orbit  are  common  both  in  civil  and  mili- 
tary surgery.    The  most  distressing  cases  are  those  in  which  the 
ball  enters  at  the  side  and  goes  through  the  orbital  walls  trans- 
vei'sely.    It  may  lodge  anywhere  and  may  destroy  one  or  both 
globes,  or  maj*  leave  each  seemingly  intact.    Usually,  the  sight  of 
one  or  of  both  eyes  is  destrovi-d,  aeeonling  in  whether  the  missik' 
entrrs  one  or  both  orbits.     The  ball  lias  bt-en  known  to  go  into  the 
opposite  upper  jaw.    Bleeding  from  the  nose  or  mouth  will  indicate 
to  some  degi'ee  its  direction.     Life  may  be  s]>ai-e<l,  or  may  he  de- 
stroyed hy  inilammation  extending  to  the  cavity  of  the  skull.    I 
j  have  seen  two  cases  of  this  description.    In  one,  the  eye  on  the  side 
of  entrance  was  sotmd  to  outward  appearance,  but  sightless:  the 
other  eye  was  atrophied.    The  explanation  of  the  loss  of  sight  is 
easily  understood. 

When  the  bullet  takes  some  other  than  a  transverse  direction, 
the  injury  infllctl^d  will  depenil  gi*eatly  on  its  penetration,  as  well 
as  on  its  special  direction,  and  will  often  be  fataL  A  case  worthy 
of  i-ecord  I  have  reporUni  in  the  Transaction  of  the  American 
Ophthalmological  Society  for  ISril. 

A  circus  proprietor,  twenty-eight  years  of  a«re,  while  in  bed  in  a  hotel  fn 
r^^xas,  W118  awskened  from  sleep  hy  a  iiinii  wbo  preseciteil  a  pt8U»l  to  hiii  face 
^  and  dematitled  bis  niotiey,  whicb  was  iindor  hi<«  pillow.  The  attsiiilant  Hred, 
poized  thu  iimiiey.  and  fled.  The  ball. entered  tbe  left  orbit  close  to  tlie  outer 
canthus.  For  tieverul  vreekK  the  patient  waci  in  bed.  and  wan  iiiuoh  of  the 
time  unconscious.  Four  months  afren^'ard  I  lUiw  hiui.  There  watt  no  ctcji- 
trix  nr  Irre^ilarity  which  would  indicate  tbe  place  of  entrance;  the  outer 
urbitnl  marifiri  wa.<*  regular  and  Muooth;  the  eye  was  sightless,  though  jier- 
fectly  capable  of  motion  in  all  directionR.  The  opbthalmoi«cope  showed  u 
large  laceration  of  the  chomid  on  the  outer  aide  of  the  fnnduK,  and  utniphy 
of  the  optic  nerve.  The  left  ear  wa«  totAlIy  deaf— not  able  to  hear  the 
tnniug-fork  appUed  to  the  head.  In  the  meatus  aiiditorius  waft  a  swellEog 
of  the  up|jer  wait  close  to  the  membrana  tyinimiii.  which  was  oovered  with 
tense  skin,  wiui  ttfiider  to  touch,  bard,  and  about  five  miltinjetres  acroett.  It 
WBK  juitl  such  a  protuberance  as  would  be  uutde  by  a  uinall  pistol-bullet 
lodged  in  the  bony  meatiut,  and  there  I  believed  it  to  bo.  The  patient  did 
not  experience  any  nnplca.sant  B>auptoms,  and  rcsumeil  his  travels  a*  a  show- 
man. Hia  otlier  eye,  which  he  had  never  depended  on,  had  myopic  astigma* 
[  tlsui,  and  with  —13c  180"  he  gained  V  =  fg.  In  1891  bis  condition  remahis  the 
(mm..         ^g 
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I  have  seen  the  eye  made  sij^htless  by  the  entrance  at  ibei 
angle  of  the  orbit,  of  a  bullet  from  a  loy  pistol. 

Blows  upon  the  margin  of  the  orbil  soraetimwt  imphcate 
Kimra-orbital  or  the  infra-orbital  nervi's.  ami  to  their  injury  hast 
ascribed  the  loss  of  sight  which  sometimes  h:is  been   knovn 
ensue.   The  true  cause  in  the  ^"eat  majority  of  cases  is  to  bet 
in  fissure  of  the  orbit  reachin^r  bade  to  the  optic  foramen,  as  \ 
be  referred  to  lat^T,     Amaurosis  by  injury  of  thesw*  bnimhfs  ofi 
f^fth  iier\-e  has  lon^  had  a  place  in  ophtlialmic  pathology,  but j 
stands  on  very  weak  evidence. 

Dislocation  of  the  malar  bone  is  an  accident  which  can  ocfl 
and  I  have  recordctl  an  instance  (see  Trans.  Am,  Oph.  Soc.  1^ 
It  results  frener^illy  from  violent  falls  upon  the  face,  whose  for 
spent  directly  on  the  bone.     It  may  cause  exti'nsive  orhital  Uen 
rhag«  and  possibly  diplopia  through  interference  with  the  in(« 
oblique  muscle.     It  will  be  retrofrnizi-d  by  a  notch  near  the 
of  the  inferior  orbital  margin,  where  the  nialnr  joins  the  sup 
maxillary  bone,  anti  by  another  nolch  when*  it  joins  the  exUr 
process  of  the  frontal  bone,  and  often  the  zygomatic  arch  is 
or  broken.   Anaesthesia  of  the  infra-orbital  nerve,  and  pain  in  ch 
\\\^,  b(»cause   of  pressure   im  the  canine  and   adjacent  teeth, 
sj'uiptoms  which  ciuitinue  for  some  time.     Tlie  sjTuptonis  vaiTl 
Little  according:  to  the  diix>ction  in  which  the  bon»  is  dispIact<(L 

Fractures  of  the  walls  of  the  orbit  occur  in  a  #rr<'at  varieui 
ways:    b^-  cuts,  blows,  falis  on  the  head,  by  onishin;;  forces,  fll 
Such  an  accident,  with  extntsion  of  the  eyeballs  from  the 
has  been  caused  spontaneously  in  ehiUl-birth   wlu-n  theii*  was( 
formed  pelvis  (sec  case  reported  by  Berlin  in  G.  and  S.,  VL,  p.  1 
and  mi^ht  result  from  injudicious  handling  of  the  forceps.    If 
roof  is  implicated,  there  will  be  dangrer  of  inflammation  of  the  1 
yet  out  of  19  such  cases  collected  by  Berliu,  16  recovered, 
tures  of  the  inferior   orbital   walls,  besides  opening  the  antrua 
daina^  the  infr^i-orbit^vl  nerve,  and  are  linble  to   be  followtHl 
distressing  neuralyia  or  by  anaesthesia.    Fi"actiiro  lu-re.  and 
of  the  inner  wall  of  the  orbit,  will  hv.  succeeded   by  emphitaenaX 
the  cellular  tissue.    In  some  cases  this  will  be  extensive,  and  ai 
is  reiwrl^d  by  Knapp  of  exophthahuus  produced  in  this  way.  Xo 
bleed  will  also  occur. 

Double  vision  ma.t  result  from  injury  of  the  orbital  walls.  W 
not  always  by  implication  of  the  nerves  but  by  daina^  to  tl 
muscles  at  their  origrin  in  the  apex.  Such  a  dia^ruosiscao  rest  on( 
on  probability,  yet  I  think  sufllcient  reasons  can  be  adduced  for  thi 
opinion  in  the  following  case: 

Dr.  T.  J.  H.,  ft't.  37,  a  phyfiician  of  Uasfachai^tts,  oonisitUfvt  inr-  in  J« 
ary,  IbOa.    Vn  Octo\seY,\*^i.  \w  *»»  ttirown  from  a  hon«,  atriklu)^  ou  tlMl 
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fihoulder  and  the  left  elde  of  the  head.  Ho  was  stnunod  butnotnnocmg^tious, 
no  vniitjtirig.  Hehiul  logo  to  bed  for  a  few  days.  Siibconjanetival  fcrhymosis 
appeared  on  the  inner  side  of  eocJt  eyeball  Boon  after  the  injury.  The  fol- 
lowinK  day  he  liad  diplopia,  and  ptosis  of  the  right  tjye.  At  the  pretient  time 
the  falling  of  the  right  upper  lid  baa  praotically  disappeared.  The  diplopia 
requires  for  correction  a  prism  10"  biute  up,  and  a  prisui  15"  baee  out  over  the 
right  pre,  wliieh  means  that  Tnoveiuent  upward  and  outward  is  restricted. 
By  tho  ophthalnK>HOO|)e  the  optic  disc  was  found  a  little  gray  and  V  =  0.8  (f). 
In  the  other  eye  V  =  1.0. 

By  Studying  Figs.  263  and  263  it  will  be  seen  that  a  frac- 
ture at  the  apex  involving:  the  vicmity  of  tho  upper  part  of  the 
spheno-maxillary  fis-surc  will  include  the  ori.irins  of  the  rectus  ex- 
lernus.  the  rectus  superior,  and  of  the  levator  palpehra*.  Were 
these  muscles  damaged  by  lesion  of  their  respective  nerves  it  would 
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he  difficult  to  understand  why  other  muscles  supplied  by  tho  third 
should  escape  injury;  but  supposing  the  mischief  to  consist  in  fis- 
sure and  some  displacement  of  a  rra>,'nu'nt  of  bone  at  the  apex  (the 
wing  of  the  sphenoid)  the  explanation  seems  easy.  Ptosis  as  a  re- 
sult of  fracture  of  the  orbit  is  not  very  rare.  In  the  above  case  my 
belief  is  that  tho  paresis  of  the  levator  palpobras,  of  the  rectus 
superior  and  rectus  externus,  and  the  lesion  of  the  optic  nerve  were 
all  due  to  fracture  at  the  apex. 

It  will  be  noted  that  the  rectus  externus  lias  two  heads  and  is 
m  close  relation  to  the  tbii*d  nerve.  The  same  anatomical  relations 
are  shown  in  Fig.  203,  whirh  displays  the  stumps  of  the  divided 
muscles  in  the  right  orbit,  and  part  of  the  n;isal  cavity. 

Fractures  of  the  orbital  walls  by  penetrating  wounds,  as  may 
liappen  in  fencing,  or  by  a  bayonet,  arrow,  umbrolla-ferrule,  hooki 
key,  etc,  are  rclaiively  more  senoua  Uian  V\v<^ftft 'v\%V.  \vvt£\vXXo'WiA^, 
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This  is  true,  most  especially  of  the  roof  of  the  orbit.     Thet 
wound  may  be  trilling,  the  eye  often  escapes  harm,  but  if  tbeav 
of  the  skull  has  been  entered,  the  prognosis  is  very  grave. 
twenty-live  per  cent  of  the  cases  (Berlin)  the  patient  ImiDediat 
falls  unconscious,  but  presently  recovers.     It  is  an  important  i 
ter  to  know  whether  the  wound  has   gone   througb   the  or 
roof.    The  outward  opening  is  often  smallp  it  partially  closes,: 
to  find  a  way  through  it  with  a  prob«  is  verj'  diflicult,  because  \ 
eyeball  is  violently  pulled  around  as  the  weapon  enters,  and  all 
ward  returns  to  its  place,  thereby  making  the  track  sinuous, 
there  is  very  grave  doubt  as  to  the  pn^pnety  of  veuturiiiiL'  l<i  un 
probe.    The  probability  of  the  presence  of  a  foreig-n  body»  or  oil 
displacement  into  the  .skull  of  fragments  of  bone,  may  justify] 
ing  when  the  wound  is  recent  and  the  symptoms  urgent,  ball 
surgeon's  little  finger  is  far  safer  as  an  exploring  instrument,; 
on  the  whole,  a  prudent  man  wt)uld,  in  the  givai  majority  of 
refrain  from  middling.    Antiseptic  precautions  may  rrndor  ; 
an  exploration  U-ss  daiigei*ous  than  it  would  be  without  Ibeic,  I 
a  discreet  surgeon  will  not  permit  his  professional  curiosity  toi 
peril  the  patient's  limited  chances  of  recovery.     Very  seldom 
his  probe  or  his  finger  be  allowed  to  enter  the  orbit. 

Cerebral  sijmptomsy  when  they  occur,  may  be  duo  to  intrac 
licmorrhage^  or  to  inflammation.    Tho  latter  class  of  sym|i 
will  be  various,  viz.,  pain,  weakness,  delirium,  vertigo,  panil}i 
coma,  etc.    But  it  is  notable  that  head-symptoms  may  be  tan^l 
appea  ring,  and  be  so  long  delaye<I  a.s  to  make  perforation  of  the  i 
seem  to  be  highly  improbable,  yet  the  dreaded  tokens  may  in  Uai*'" 
appear,    lu  one  case,  forty  days  passed  without  any  cerebral  *i^ 
then  the  patient  suddenly  died  after  a  foreign  body  was  ext 
from  tho  orbit.    Berlin  has  gathered  52  cases  of  perforating  wo 
of  tlie  orbital  roof,  of  whom  11,  ».e.,  twenty-one  per  cent,  recover 
but  of  thifsi?,  three  were  hemiplegic,  one  had  persistent  headaci 
and  one  bt* came  imbecile.    The  remaining  44,  f .<•-,  seventy-nine ] 
cent,  died;  of  the  deaths,  one-half  were  from  the  immodiale  crrn 
of  the  wound,  and  the  other  half  fi*om  the  subsequent  c^mpliralia 

At  the  autopsy,  tho  bony  aperture  was  generally  small, 
fragments  had  entered   the  cranial  cavity.     Wound  of  the  br 
may  be  small,  or  in  some  cases  very  large.    Of  tho  causes  of  de 
at  a  late  period  after  the  wound  (18  cases),  in  15  there  was  aJ 
of  the  brain,  with  or  without  meningitis;  in  2,  thi*ombosis  of 
longitudinal  sinus;  in  1,  "pus  at  the  base  of  the  brain."    lu  (j 
them,  hit*i  of  bojie  were  found  in  the  brain-substance. 

An  illustration  of  what  may  ensue  from  fractime  of  the  orl«U| 
the  following: 
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A  boy  fifteen  years  of  age,  wlille  dodging  throngh  n  crowd  in  a  meat- 
market,  ttloopod  to  get  on  mom  (wutily,  and  ran  against  a  large  iiieat-Ii«xik, 
Its  i)oint  caught  him  in  the  right  orbit,  under  its  ujiper  margin,  tearing  off 
thft  upper  lid  from  the  Inner  angle,  fracturing  the  edge  ruid  perfonttiug  its 
rrK>f.  He  wan  taJten  to  the  Xew  York  Hospital,  and  kept  under  treatment 
UtT  «x  u-ei'kH.  At  the  end  of  tliat  time  he  came  Ut  tlio  Xew  Yurk  Eye  and 
Kar  Iiifiriiiary,  and  1  fuund  a  M*«r  runiung  nearly  the  whole  length  of  the 
upiwr  lid  lieneath  the  brow,  the  lid  everted  and  iniinovable,  its  conjunctival 
surface  i.>onverted  into  ii  llorld  rnosa  of  papillary  granulutiuus;  the  cornea 
viaiblo  for  its  lower  half,  and  in  a  state  of  Jixed  ci>n  verge  nee.  The  glob© 
could  not  be  moved,  but  the  Ud  could  be  turned  with  the  finger,  and  could 
l>e  slightly  Uftuti  by  his  efforts.  The  eye  luokcil  well,  but  was  almost  sight- 
less. There  was  atrophy  of  the  optic  nerve,  apparently  the  result  of  neuri- 
tis. At  the  up|M>r  uiargln  of  tlie  orbit  wa«  a  dw»p  notch,  which  evidently 
wont  back  into  a  defleieney  in  the  roof.  He  was  unnble  to  say  whether  any 
fragments  of  bone  hiul  cfHue  <iut.  fiy  a  prciWure-baiulHge  on  the  nvuljusttHi 
lid,  the  thickening  of  the  conjunctiva,  and  the  swelling  of  the  lid  so  far 
al>ate<l  in  eight  monttu,  that  I  ventured  tu  try  tobringthecunieutothe  uild- 
dlc  of  the  palpehntl  opening.  I  divideil  the  rectus  interims,  and  clissei'ted  th« 
porta  about  the  caruncle  very  freely,  but  could  not  turn  the  globe  outward, 
I  then  attemptetl  to  bring  forward  the  extemus,  but  could  not  rotate  the 
globe  outward.  Finally,  I  explored  the  orbit  on  Its  outer  wall,  behind  the 
glulH>,  iinil  found  that  thlis  surface  IukI  been  forced  inward,  nnd  that  the  eyo- 
bnll  ha^l  become  a<lherent  to  the  periosteum  at  its  posterior  part.  I  tore 
aw^ay  this  att^ichnient,  an<l  then  was  able  to  rotate  the  eye  to  the  niiildle  of 
the  ptdpebral  slit,  where  1  placed  it,  and  cloued  up  the  conjunctival  wounds. 
The  reaction  was  not  extreme,  and  the  eye  was  permanently  fixed  in  the 
pofiition  where  I  left  it.  Some  vision  in  the  <mter  i)art  of  the  field  was  ob- 
tained, but  the  upper  hd  remains  drooping  over  the  up[jer  half  of  thecumea, 
of  normal  thickness  and  wltbont  ectnipion. 

Fracture  may  go  through  the  latnina  cribrosa  and  the  ethmoid, 
with  or  without  fracture  at  the  base  of  the  skull.  A  notable 
symptom  occusionuli^-  met  with  is  the  dropping  of  char  Jluid 
from  ike  nose  when  the  patient  sits  up.  A  case  is  quoted  in 
Berber  and  Tyrman  ("  Die  Krankheiten  derKeilbein-Hohleund  dcr 
Sicbbchi-Lubyrinthes,  etc.,"  Wiesbaden,  1886),  p.  74,  where  the  ilow 
took  place  from  the  nose  when  the  man  sat  up,  and  from  the  ear 
when  he  lay  upon  the  ri^ht  side.  Autopsy  ten  days  after  the  in- 
jury disch)sed  fracture  across  the  sella  turcica  and  of  the  lamina 
cribrosa  of  the  ethmoid. 

Another  class  of  cases  of  orbital  fracture  are  those  in  which  no 
oi'diaary  symptoms  of  this  lesion  appear,  but  in  which,  after  an  iu- 
jury  to  the  head,  /o««  of  night  oc<ntrs  in  one  or  both  eyes,  and  with 

I  very  sliglit  symptoms  in  the  fundus  oculi.  After  a  time  ilic  optic 
nerve  may  show  sigrns  of  inflammation  or  of  atroph;i'.  A^ain,  there 
ai*e  man3'  cases  of  fracture  running?  through  the  canalis  opticus  or  - 
the  roof  of  the  orbit,  simultaneously  with  fracture  of  the  base,  or 
in  some  other  rejErion  of  the  skull.  The  profound  injury  sustained 
distracts  attention  from  the  state  of  sight,  and  we  seldom  know 
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that  it  has  been  impaii-ed,  nor  would  the  patient^  perhaps,  be  able' 
to  tell  us  anything  aboul  LJ..     A  most  interesting  study  of  tbiwej 
oases  has  been  made  by  Dr.  von  Holder,  who,  in  his  capacity  i 
pathologist,  examined  134  cases  of  fracture  of  the  skull.     Stripping'^ 
the  dura  mater  from  the  base,  lie  was  enabled  to  dctecL  tDJuhe»loj 
the  bone  and  hemorrhages  which  would  otherwise  have  escuiii:^ 
notice.     During  forty  years  lie  made  these  observations  and  tottl 
notes  of  what  he  found  {Berlin,  G.  and  S.,  VI ,  p.  ii04).     Among  I'M 
124  cases,  there  were  86  of  fracture  at  the  base,  and  In  79  of  then 
the  fracture  extended  into  the  orbital  roof.    Von  Holder  states  tha 
out  of  8tj  cases  of  fracture  at  the  bast',  in  (i3  he  found  a  fissure  < 
fracture  nmning  through  the  optic  canal,  and  always  thnmgh  it 
upper  wall, and  sometiineH  also  through  the  inner  wall;  occasion 
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ally  on  both  sides.     In  43  cases  there  was  hemorrhage  into  tbe_ 
sheath  of  the  nerve,  and  he  never  found  blood  in  the  optic  sheal 
unh'.ss  its  bony  canal  was  fractured.     The  blood  may  be  dorivi 
from  the  cavity  of  the  skull,  or  from  the  vessels  of  the  shcat 
01*  from  the  tom  central  artery  of  the  retina. 

Other  observcre  ha\e  seen  the  same  symptom.  If  the  quantit 
were  Iarg»s  it  might,  as  in  a  case  reporUnl  by  Knapp,  be  suntciti 
to  injure  sight  by  direct  pii»ssure  on  the  nerve,  but  smaller  *iuant 
ties  miglit  also  destroy  sight  by  interference  with  tho  cent  ral  retmj 
artery,  causing  iscliitmia  retina",  and  all  the  fealures,  too.  of  or 
l)olism.  Prcscott  Htnvitt  gjithered  CS  cases  of  fracture  of  the  baal 
and  found  the  ov\)\t  wwoVvvA \u *ia. 
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Possessed  of  these  facts,  it  hecomes  intelligible  why,  after  a  fall 
on  the  head,  total,  or  nearly  total  blindness  may  ensue,  with,  i)er- 
haps,  no  ophthalmoscopic  k'sions.'  Ultiniately,  signs  of  intlamma' 
tion  or  of  atrophy  or  pijrmt'ntation  of  the  disc  may  appear.  Again, 
venous  hypenemin,  ischoemia  of  arteries,  opacity  of  the  nerve  or 
the  relina  by  exudation,  hemori'hag^e  ijito  the  vitivous  and  into  tho 
retina  will  sug|2rest  intravaginal  hemorrhage.  For  example,  Berlin 
quoti's  30  ca«;es  of  blindness  after  injuries  of  the  head,  in  which  oph- 
thalmoscopic examination  was  made.  In  IT  then-*  was  atrophy  of 
the  nerve  and  in  two  there  was  pigment -deposit  in  the  disc.  A 
case  which  I  published  was  seen  in  the  stage  of  neuritis.  Another 
case  I  have  seen  whicii  pivsented  nothing  but  slight  fulness  of  tho 
veins.  Other  reported  cases  have  exhibited  hypenemia  of  the  disc, 
ischjemla,  hemorrhages,  etc' 

The  [)ossibilities  Nvhich  may  follow  from  injuries  of  the  canalis 
opticus  and  the  ethmoid  are  emphysema  of  orbit  and  lids,  injury 
of  optic  nerve  and  damaged  sight,  dropping  of  fluid  from  the  nos- 
trils, lesion  of  the  carotid  artery  and  cavernous  sinus  with  result- 
ing pulsating  exuphtlialmus,  amestbesia  of  the  second  and  third 
branches  of  the  trigemmus  nerve  and  lesion  of  other  cerebral 
nerves. 

The  loss  of  sight  in  fracture  at  the  canalis  opticus  may  come  on 
a  few  horn's  after  receipt  of  the  iujury,  as  happened  to  a  one-eyed 
man  who  was  struck  on  the  brow  by  a  heavy  potato  and  the 
result  was  extreme  atrophy  of  the  nerve.  The  precise  lesion  Uiuy 
btt  a  hemorrhage  into  the  nerve  or  its  sheath,  or  its  laceration  by 
a  splinter  of  bone.  The  quality  of  the  process  will  vary  accordingly 
and  the  loss  of  bight  be  sudden  or  gradual.  Seggel  gives  two  cuse-s 
with  charts  of  visual  fields  showing  great  and  irregular  limitation, 
Arekiv  f.  Aufjenhetlhunde,  XXIV.,  4,  203. 

Ti-eattitenf  of  thest^  injuries  of  the  orbit  is  to  be  conducted  on 
general  principles  and  according  to  the  dominant  symptoms.  Of 
course  we  have  nothing  to  say  on  the  general  subject  of  fracture 
of  the  skull.  As  to  the  orbit,  loose  and  accessible  bits  of  bone  or 
foreign  Iwdit-s  are  to  l>e  removed,  all  excitement  to  be  avoided, 
antiphlogistic  measures  to  be  used,  namelj',  cold  applications,  re- 
moval of  secretions,  and  mauitenance  of  fi-oe  escape  of  discharges. 
In  this  connection  it  is  important  to  consider  what  stops  are  to  be 
ta^en  when  symptoms  of  abscfss,  deep  in  the  orbit  and  pei'haps  in 
the  brain,  threaten.  For  orbital  abscess  there  would  be  no  hesita- 
tion in  promptly  giving  a  free  outlet.  Tho.  employment  of  antisep- 
tic motho{ls  in  the  operiition,  and  in  the  sub-scquent  dressing  are  of 
course  necessary.     Should  symptoms  of  bi*ain  trouble  threaten  and 

'  SeeCallan.  Tnuis.  Am.  Oph.  !*o<-..  I8BI.  p.  174. 
•8«;a]»o  Berber  and  Tyrin«ii,  I.  a.,  pp.  7fi,  96. 
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the  escape  of  pus  be  so  liindered  as  not  to  l>e  othei-wise  insurri/j 
mijsrht  be  proper  to  t-micleate  the  f,'Iobo.  It  also  becomes  a  tpe^- 
tion  as  to  the  propriety  ol  searehing:  for  pus  in  the  substance  of  I 
frontal  lobe  of  the  brain.  The  existence  of  a  perforation  of  lhi»i 
bit:il  roof  would  invite  further  exphiration,  nnil  modem  aur 
moves  in  Ihis  ilirection.  Some  cas(:'S  liave  been  thus  treated 
constant  antisepsis^  yet  the  difficulties  of  perfect  draiua^  are  * 
great,  and  the  tf  ndoncy  is  to  extension  of  the  morbid  process,  i 
no  cheering  results  are  yet  recorded  in  tliese  cases  when  acute 
In  castas  of  more  chronic  type  the  following-  may  Iw  ciUrf  I 
ray  own  experience. 

lu  1857,  a  boy,  ton  years  of  nge,  vaa  brought  into  tho  Now  York  H« 
lifter  httvinp  b^-en  run  over  by  a  utrect  oar.    Ut*  had  frarturc  <»f  the  * 
and  froutiil  bones,     lie  TLnmuiiod  about  tlire<<  luoiithi;  in  tbc  in.stitutUftL 
recovered  without  piinilyiiis  *>r  l«*s  of  any  function,  but  wfi»  atwnyf  fcubjl 
to  headaches,  and  liaJ  a  small  flytuhms  opening  at  the  upper  luid  [tineri 
of  tho  right  orbit,  juitt  under  tlie  brow.     In  1H&')  1  miw  bitii   itiid  oot<<d  : 
flfltiila,  and  warned  him  that  he  waa  liable  to  have  trouble  from  it.    He  li^ 
a  wild  life,  and  wa«  eouietimos  drunk.     In  the  latter  part  of  18651 
tralleil  to  see  tiiiii,  and  found  he  bail  tk.*rinus  brain  syiiipioiiia.     CouseiooH 
WHi*  not  rmite  aboii^heti;   pulee  slow,  respiration  stertorous.     He  hml 
oevere  headache  and  been  in  bed  for  tteveral  days.    Hy  tlie  opht 
ecopo  I  i>oiiU1  only  «(•*»  hrrv^rm'nin  of  bntli  nerr*^.     Tlv*  ii filial  di*^''tmfv»'i 
the  fistula  had  recently  ceased.     1  eonchidod  that  there  ntust  >»e  an  i 
near  this  spot  within  tin?  cranial  cavity,  and  detorminetl  to  trepln'no  tlws* 
Jiwt  abovti  the  Hstula.  A  lar^e  crucial  incision  was  made.  luiU  ]  trvpliiiM^  j 
outside  of  the  supra-orbital  notch.    Ttie  dura  maier  bulged  iuto  the  win 
1  opened  it  and  pas  escaped.    Alx>ut  half  an  ounce  issutxl,  and  1  put  i 
ihiger  into  the  cavity  over  the  roof  of  the  orbit.    The  {Httieiit,  who  had* 
into  eoma  durin(f  the  consultation  over  his  case,  rc^nvere*!  ititetli^ucr^ 
once,  in  half  an  hour  wa.H  able  to  tidk,  and  niadeaKoot]   rvTovury.     Hvl 
fundus  ^arinlHtioim  dK^riiia  cerebri)  fnmi  tbo  wuiiiul.  but  at   len 
pad  and  pressure-bantiat^e  and  excision  this  was  eoxitrolted,  and  be  ! 
reiiorted  hliuaelf  since. 

r 

Wound  of  the  optic  nert^e  is  a  rare  injurj-,  but  of  which  1 1 
seen  two  cases  and  Ascliinaun  (luaufmral  thesis,  Zurich,  IS^-J^  1 
made  a  collection  of  twenty-one  cases,  of  which  two  wen?  in  Homc^ 
clinic  and  the  rest  gathered  from  literature.     Ouo  of  my  cases  | 
as  follows: 


In  May,  ISS2,  a  boy  aged  10 years,  while  playing  soldier  with  a  comndt  i 
fencing  with  shar])cned  Hticks,  wae  wounded  in  the  left  orbit.     Thr  Mid  i 
the  stick  broke  oflf.    Ho  was  not  utumied  nor  did  lie  feel  much  pain.    Ue  i 
up  one  fliglit  of  stairs;  and  got  Ms  i^randfather  to  pull  out  the  piece  ^ 
pliers.     It  measured  2i  inches  in  length,  tapered  to  a  uliarp  point ;  at  its  1 
it  was  about  i  inch  thick  and  woa  slightly  Iwnt  at  the  distance  of  aqort 
of  an  inch  from  the  tip.     Five  houra  after  he  was  seen  by  Dn.  Muxuij 
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Schoonovpr.  who  fonnd  thp  gIol>e  inobllt!.  inipil  ililHtcd  anil  flxecl.  no  heiuor- 
rhago  in  conjunctiva  or  skin;  no  external  lesion  of  eye,  but  no  perception  of 
light.  In  tweuty-four  hours  I  saw  tlio  pittient  aud  found  the  woun<l  at  the 
iiifercHt^iiiptiral  ant^le  of  the  orbit,  and  ahnowt  no  reaction,  no  exophthahnus. 
Pushing  th«  (flobe  deep  iiitu  the  orbit  cauye*!  p:iiii.  but  moveinentM  of  the  eye 
were  iminkis^  niid  perfect.  Pupil  between  4  and  5  mm.  in  diameter,  Kli^^htly 
larjrer  than  the  other  and  would  neither  dilate  nor  wmtniot.  No  sensation 
of  light,  Xo  photophobia  in  other  eye.  By  ophthalmoi*ooi>e,  the  nerve  is 
intensely  red,  a  little  swollen,  veiiw  verj"  turjjid.  The  iieJti  day  the  color  of 
the  ner\"e  was  normal  and  vesj*elH  of  iiMial  wie.  After  ten  davM  the  teuipcjral 
side  of  the  nerve  woa  pallid.  After  four  weekj*  the  nerve  beejuiie  pale  over 
the  whole  disc,  and  the  vessels  renialnnl  nonnal  in  size. 

No  serious  syuiptouis  ooeiirred  at  any  period,  although  he  became  quite 
excited  tnmi  anxiety  during  the  first  few  days  of  his  t^nflneuicnt  to  bed.  It 
eius  clear  that  the  optic  nerve  was  penetrated  near  the  apex  of  the  orbit, 
erhai>8  only  severely  conttiseil.  The  legion  via»  behind  the  entrance  of  the 
arterla  centralis,  and  no  other  organ  wive  the  optic  nervo  was  damaged. 
i'roljal>ly  the  l)uny  walls  escaped  injury,  and  it  is  likely  that  the  ncrro  v/ofi 
hurt  very  oear  the  optic  canal. 

Foreign  Bodies  in  the  Orbit. — Foi^igrn  boiUcs  entering  the 
orbit  iiml  passing'  out  of  slg-ht  arc  cxtromely  difficult  to  lind  unless 
of  considerable  .size.  Even  if  they  are  large  they  may  lodge  in  Uih 
orbit  without  destroying  tlie  globe,  as  liappcncd  in  an  instance  re- 
ported by  Mr.  Carter,  in  which  a  piece  of  an  iron  hat-peg,  n,'^  inches 
long,  was  buriejd  in  the  cavity,  and  remained  there  for  from  ten  to 
twenty  dayB  without  the  patient  being  aware  of  it.  It  was  extracU-a 
without  injury  to  the  funetioiis  of  the  eye.  It  is  not  necessary  to 
say  that  foreign  bodies  which  can  be  seen  or  felt  should  bo  carefully 
and  immediately  extracted.  But  the  point  of  diflJculty  is  to  decide, 
1st,  whether  a  furt'igu  body  has  entei-ed  the  cavity;  and,  2d,  how  to 
i^nd  and  remove  it,  A  doubt  arise.s  as  to  the  penetration  of  foreign 
"bodies  in  cases  of  wounds  by  bird-shot.  The  place  of  entrance  is 
very  small,  closes  in.stantly,  and  heals  promptly.  It  is  oft<,'n  im- 
possible to  trace  them,  nor  is  it  generally  needful  to  meddle  with 
them.  I  have  known  a  fragment  of  iron  of  considerable  size,  struck 
off  by  a  chisel,  to  ent.*u'  and  be  completely  hidden.  The  irregularity 
of  the  piece,  the  yielding  nature  of  the  tissues,  and  the  sinuosity  of 
the  wound,  make  exploration  by  a  ]>robe  very  unsatisfactory.  As 
above  remarked,  a  reason  for  the  difficulty  is,  that  when  the  foreign 
body  enters,  it  dnigs  the  eye  around  toward  itself,  and  when  it  has 
found  a  lodgment,  the  globe  retm'ns  to  its  xiosition  and  thus  twists 
the  track  of  the  wound. 

A  case,  ilhisl rating  the  difficulties  of  diagnosis  and  the  proper 
mode  of  treatment  in  obscure  cases,  will  illustrate  what  needs  be 
said: 

A  man  walking  among  bushes  felt  a  twii;  strike  bifl  eve,  and  woaooDTlnced 
that  a  piece  of  it  had  found  entrance.     Some  bleeding  occurred:  he  sulTered 
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oonBiderable  puiu;  be  found  his  ttight  uninjure<l.  ntid  for  aome  tune  hediilaeil 
go  to  a  physician.     A  chmnip  inHnuitiuttion  lingrn^  nb<:tut  the  Iowm-  putoT^ 
the  eyes  ^^^  li<^  ^^f*  annoytsd  by  some  j>ain  and  discoiurort.     Thc<  |ihynrua 
looked  at  the  inllamed  part  and  everttnl  the  lower  lid,  but  couhl  (i>^  uo  uo 
of  wouud  or  Hcar  ai«i  prescribed  for  wtuit  he  re^arcletl  as  simple  oonjoocUrV 
tis.    The  man's  stjiteniont  that  u  foriMKn  body  had  eutere<i  or  wa*  nr*->. t  ■  n  , 
the  orbit,  he  did  not  credit.    For  two  weeks  treatment  by  astri 
kept  up,  when  I  w»£  asked  to  f>ee  tlie  caee.     I  discovered  in  the  ii«>- . 
de'Sao  a  Hiuall  projecting;  ^rraniilatlon,  aa  large  as  a  No.  3  shot,  and 
this  the  conjunctival  and  f<oleral  hypeneiniaooncentratod.-    J  at  onee asf omrf ' 
llmt  there  was  a  foreit^u  biKly  in  the  orbit  aud  advi^^etl  its  reuiuval.    Fortvo 
weeks  lonjrer  the  same  ineili(.'al  treatment  wii«  oontiuued,  and  the  jvi-t-- 
then  was  pat  into  my  care  at  the  iNew  York  Eye  anci   Ear  Inflnuary    N 
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trac«  of  an  offending  substance  could  be  felt  with  tlie  finger,  dot  could  » 
probe  be  forced  thrrmjrli  the  tissues.    The  patient  w;i»  etherixetl:  an  opmiDi; 
made  into  the  eonjunetiva  at  the  i^runutatiou,  and  by  teimii^  aiid  Btivti-'hiii;: 
the  tissueit.  an  opening  was  made  lurye  enough  fur  the  enlrnnct*  of  my  ;i'm 
finil^r.     AftiTwanl  n»y  in<Jei  Hn^rer  wjis  thnist  iii.     No  forei^  liody  roul.l  ' 
felt,  nor  could  any  sign  of  it  be  found  by  Vftri*^iU!s  eyplorintf  and  tn'n.'qiin;:  i" 
stmmentH.    .;\it<*r  prolonged  manipulation,    while  with   the  i)n!?er  pf**^"' 
deeply  Into  the  orbit,  1  was  also  feellnic  along  it  with  a  pair  of  dreeein^tm-   i 
I  eaugbt  something  which  t-onveyed  the  sensation  of  a  foreign  body,     f'nn 
ing  upon  it  I  brought  forth  a  bit  of  twigalxnit  U  hiclie«  loufr.  and  Iiuwi 
Thet>b!ild'(*  lachrymal  pntlie,  No.  8.     It  wa*  shortened  liy  long  ip 
fleiible.  and  ofTerwl  so  little  resistance  that  itw  detection  wiu!  t 
ordinarily  difTlcult.    The  yielding  nature  of  the  orbital  cfinte^iirji^  icn^ 
erea.He«i  the  difTleiilty  of  8ei£ing  a  fon.>ign  l>ody  unleatt  it  have  some  stifl 
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can  be  steadied  by  being  pressed  a^inst  llie>  walls.    The  o[)emHon  ^ave  riae 
to  uo  serious  trouble,  and  Id  ten  days  tbu  uiau  was  Uucliartfed  cured. 

From  the  above  case,  1  venture  to  advise  the  insertion  of  the 
operators  linger  into  the  orbit  along*  the  track  of  the  fort'ij^^n  body» 
and  to  use  it  both  as  an  explorer  and  as  a  means  of  guiding  the 
search  with  forceps  or  other  suitable  instruments. 

My  experience  in  tlie  following  case  brin^rs  up  ag^in  tlie  (question 
of  how  far  interference  with  the  brain  and  intracranial  cavity 
may  be  justifiable.  The  case  was  published  in  extenso  in  the  Am. 
Journal  of  the  Medical  Scie.rueit,  July,  IS82. 


I 


no.  s«. 

A  boy,  aged  10,  wae  injured  by  the  eii>lomon  of  his  gun,  nnd  the  butt  of 
the  barrel,  kuuwn  as  the  hroeoh  i>iu.  Itrokn  throiitrh  thn  tiosvnnd  went  rit  out 
of  i^i^^ht.  It  was  not  known  that  u  foreign  body  hiid  IoiI^h).  the  woiuula 
healed  except  some  sinuHen  and  I  kuw  him  live  tiiontbt)  nfUrrwanl.  Hi!4  ap- 
peuruiice  is  shown  in  Fig.  2C7.  Kxplorarionn  dini-ovortMl  tht*  fontlKii  Xnnly 
depit:t«<l  of  natural  size  in  FIk.  206.  Kxtoiisive  iiii'isioiit«  nml  iliHaectiou  were 
required  lo  trace  it«  situation  utid  ith  fDrni  was  totally  unknown.  By  using 
large  pliers,  it  was  brought  out  from  the  nasal  cavity  and  found  to  have  pene- 
trated the  ntnf  of  theurbit  and  ftie  frontal  !'.»i  ■  t-"^  Mi-  t-niii— the  position  it 
occupied  is  shown  u|H>n  a  prepared 
Kkull  in  Fig.  2.13.  It4pre«eneein  llie 
brain  had  not  been  indicatin]  by  any 
syinptunis  whatever.  On  the  futir- 
teenth  day  evlileiice  of  abecess  iti 
the  hniiii  led  to  an  openition  for 
evacuating  p«8  by  enlarging  tho 
opening  in  the  orbital  roof.  Pua 
was  found outitide  of  the  dura  mater 
and  iti  the  brain  tiseue.  On  the  six- 
teenth day  beginning  pandysia  of 
the  opposite  anu  and  leg  showed 
tliat  full  relief  wils  not  sccurwl 
against  cerebral  pre.'Wiure.  The 
skull  waa  trephined  at  the  sfiot 
shown  in  Fig.  2flT.  an  exploring  needle  introducer),  and  at  the  depth  of  t) 
Inches  pus  was  found.  A  drainage  tutio  was  passed  from  tlie  trephine  hole 
to  tho  orbital  oijening  to  give  vi-nt  to  pus. 

From  the  beginning  of  treatment  a»iiduou5  effortii  were  uiado  to  secure 
free  vent  to  secretions  and  theMj  effortx  were  not  rebued  up  to  the  end  of 
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the  case.    Death  took  place  on  tho  Ihirtynlnth  day  aft«r  removal  o(  tbe 
rorei(;u  body. 

Exophthalmic  Goitre,  Qraves'  Disease,  Basedow's  Disbasx, 

Under  these  namos  is  described  a  condition  presenting^  as  Kvmp- 
bonis,  palpitation  of  the  heart,  bj^tertropliy  of  the  thyroid  gluoil. 
and  protrusion  of  the  eyeballs.  While  the  fuUy  developed  diseaise 
includes  these  tiiree  IUmus,  any  one  of  them  may  be  n'anting. 
Moi*eover,  while  both  eyeballs  are  usually'  extruded,  and  can  be 
I)re.ssed  nearly  back  into  their  proper  place  by  the  flnjjrers,  one  may 
be  more  advanced  than  the  other,  and  sometimes  only  one  is  af-j 
fected  as  is  noted  bySteUwag,  and  as  I  have  once  observed.    OtberJ 


Fro  ati*-. 

symptoms  arc :  extreme  excitabiUty  of  the  patient;  she  is  rcadilj 
startled,  and  has  flashes  of  heat;   pallor,  and  Qushing  of  the  fnc 
quickly  alternate;   the  action  of  the  heart  is  very  irregialar  and 
thunipiu{^,  its  pulsations  may  be  habitually  one  hundred,  or  moiir 
to  one  hundred  and  sixty;  there  may  be  some  consecutive  hyper^ 
trophy  and  s^'stolic  bruit,  and  also  a  bellows  murmur  over  the  largw 
vessels.   The, thyroid  presents  variable  and  sometimes  uns^^nmelr 
cal  enlargement.    A  choldngr  in  the  throat  (globus  hystericus) 
coniinon;  the  patient  may  be  miable,  for  an  instant,  to  catch  tl 
breath  or  sw'allow.    The  eyes  stand  foi^ward  in  a  peculiar  star 
and  show  the  sclera  above  the  coi-nea,  and,  as  Graefe  not*d,  thii 
took  of  surprise  or  fear  is  agijravated  by  actual  retraction  of  thd 
apper  lid,  which  exposes  the  globe  more  than  the  pusliing  forward  or 
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the  eyo  by  a  tumor  is  observed  to  do  (see  Fig.  268).  Btellwap  also 
noted  theiiifre(|uenoy  and  slowness  of  the  action  of  the  lid  in  wink- 
ing. By  exposui^  the  cornea  and  conjunctiva  are  irritated  and  con- 
g:e8ted,aDd  ulceration  of  the  cornea  has  been  observed.  Sometimes 
it  is  never  fully  covered  by  the  lids,  and  is  more  exposed  in  sleep. 
The  pupil  usually  is  natural  in  its  action,  aUlioujtrh  mydriasis  has 
been  noted;  movements  of  the  eye  are  unimpaiivd,  diplopia  is  rare 
and  transient,  \ision  is  uot  involved,  the  circulation  in  the  fundus  is 
ordinarily  not  peculiar,  yet  Becker  has  noticed  that  the  retinal 
arteries  pulsate,  and  not  in  the  disc  alone,  but  over  a  considerable 
length;  attacks  of  migraine  can  occur  and  with  hemiplegia.  The- 
disease  is  complicated  with  aniEmia,  and  in  women  often  with 
amenorrhoca  and  chlorosis,  and  the  patients  are  hysterical.  Melan- 
cholia is  common  and  mania  may  occur.  We  may  also  see  diges- 
tive disturbances,  nausea,  vomiting,  diarrhoea,  bloody  stools;  also 
cough,  profuse  sweating,  and  Bulklcy  has  citc<l  two  cases  with 
urticaria.  Tliere  may  be  nodules  of  inflammatory  exudation,  or 
patches  of  transient  redness,  and  increased  heat  of  the  skin,  vari- 
cose dilatations  of  vessels  may  take  place  on  the  nose  or  checks,  and 
there  may  be  ephemeral  tumors  on  the  eyebrows  and  lids,  attended, 
sometimes  b^-  dilated  vessels.  I  have  seen  one  case  in  which  un- 
doubted exophthalmic  goitre  was  attended  by  firm  tumors  at  the- 
lower  border  of  one  nrbit,  and  which,  under  the  microscope,  seemedi 
to  be  composed  of  enlarged  lymphatic  gland  tissue;  only  one  eye- 
ball was  protruded.  A  case  of  Heymann's  had  repeated  paroxys- 
mal attacks  of  conjunctivitis  with  membranous  exudation. 

The  disease  occurs  with  greater  frequency  among  women,  ac- 
cording to  Emmeit  (see  Arch,  fiir  Oph.,  XVII.,  p.  30),  in  the  ratio 
of  nine  to  one.  The  cause  is  not  definitely  ascertained;  most  of  the 
lesions  are  tniceat)Ie  Id  disturb:niers  of  the  syuinatlietic  nerve,  but 
where  their  origin  may  be  la  not  determined.  Some  fix  upou  the 
cervical  sympathetic,  and  othera  upon  the  cervical  portion  of  the 
spinal  cord.  Saltier  thinks  the  vaso-motor  centre  in  the  medulla  to 
be  the  pi'imary  seat  of  the  lesion  (Graefe  and  Saemisch,  VI.,  pp. 
941-1024).  In  all  these  structures  autopsiea  have  found  lesions,  but 
not  with  uniformity.  The  heart  is  often  a  little,  seldom  greatly  en- 
larged, and  there  may  be  insumciency  of  the  mitral  valves;  the  thy- 
roid gland  shows  in  old  cases  some  increase  of  connective  tissue 
and  colloid  cystic  degenoi-alion,  but  at  death  it  usually  collapses;  in 
the  orbit  rarely  is  anything  abnormal  discovered,  and  the  ocular 
protrusion  d  isappears.  It  is,  therefore,  justifiable  to  assign  the  cause 
of  exophthalmus  tn  vascular  enlargements,  and  Snellen  has  eor- 
roborated  this  opinion  by  showins-  that,  with  a  stethosoone.  a  dis- 
tinct vascular  murmur  can  he  henrd  riurinff  life.  Recklinghausen- 
has  found  fatty  degeneration  of  the  ocular  muscles. 


766 


TSEASEa  OF  Tt 


An  autopsy  by  Dr.  White  *  foimd  the  sympathetic  in  the  ne 
Tiorinal,  likinvist;  thfl  s[>in:)1  conJ,  save  one  or  two  insij^-niflwiat  1 
oiTlia^es.     The  lesions  thought  to  he  important  wcixi  slight  iiiftain«j 
matory  si^ns  at  the  lower  end  of  the  olivary    bodies  and  froa 
here   up   to   the   rcstiform   bodies    were   numerous  hemorrha 
which  could  be  furlht-r  traced  to  the  aquBeiluctiis  HylviL    Tlii^uu 
topsy  corroborates  tho  view  which  Satllor  and  others  liold  thal^ 
are  to  look  to  the  medulla  oblongata  for  the  site  of  the  Icao 
■whatever  organ  in  it  may  be  at  fault. 

Followin^'^  the  publication  of  this  autopsy  is  an  article  br 
Manhy  ^  in  which  the  occurience  of  exophthalmic  goitre^  and  of  db- 
betes  in  different  mcmbei-a  of  the  same  family  is  related.  Tliiw 
such  families  aix*  mentioned — and  the  coincidence  points  to  ih* 
vicinity  of  the  fourth  ventricle  as  perhaps  the  seat  of  trouble  com- 
mou  to  all  these  individuals. 

The  disease  pi-ofrresses  slowly  in  most  cases,  while  a  few 
tients  have  the  jjooil  fortune  to  reach  an  early  recovery.     There  i 
great  emaciation  and  prostration,  and  in  fatal  cases  the  end 
broiif^ht  about  by  asthenia  or  by  phthisis. 

For  an  extensive  account  of  symptoms  and  characteristics  of  i 
disease  see  Gowers  on  "Diseases  of  the  Nervous  System.**  Bat| 
pI>('osuria  and  temporary  albimiinuria  have  been  observi^d:  sonn 
times  extt^nsive  ophthalinoplej^ia  irxterna— see  paper  by  Fitzgerald 
and  by  Story  *  who  noted  atiojih^'  of  the  optic  nerves  in  one  case.  | 

7'rea/r/i<'n^— This  will  be  determined  by  the  chai-acter  of 
leading  symptoius.  In  many  cases,  and  perhaps  in  the  majontj 
pronounced  auaiMuia  will  call  for  iron  in  various  forms  nnd  lo 
continued.  Next  in  oriler  will  be  remedies  to  improve  the  hear 
action,  hence  di^'italis  is  much  employed,  and  general  tonics  siid 
as  quinine,  stiyehnia,  phosphoric  acid  will  find  place.  The  ast' 
or^ot  has  been  popular  and  lias  to  me  seemed  beneficiah  Galv 
ism  lias  Iwen  much  tried  and  by  Bartholow  is  said  in  three  CAsesI 
have  done  evident  service,  but  many  writers  confess  their  disij 
pointment  with  it.  Atro])ia  or  ext.  belladonnte  is  strongly  cog 
mended  by  Qowe»*s  and  must  be  given  to  constitutional  cite 
Jaiieway,  so  late  as  May,  1S89,  in  a  i)apor  before  the  N.  Y.  Co^uilJ 
Med.  Assoc,  which  g^raphically  portrays  the  disease  in  its  ct 
aspects,  speaks  favorably  of  the  tincture  of  strophantlius,  (Ive  mh 
ims  three  times  daily,  frradually  increased  if  ni'oessarv.  He  fo 
it  succeed  when  digitalis  liad  fiiited.   He  emphasizi*s  the  imporunc 


<  British  Mt*d.  Journal,  Matrh  30th,  1S89. 
'  British  Med,  Jounml,  May  llth,  1880. 
'Quoted  in  Ophthalniir  R«?view.  vol.  If.,  148,  1888. 
*^uo^.cd.inOvW.Vw)J.mi<!  ttevifw,  vol.  II.,  181,  1888. 
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of  iron  and  of  rest  both  physical  and  mental;  menstrual  irregular- 
ities may  either  precede  or  succewl  the  disease. 

Bromidps  and  means  of  iniliicing:  sleep,  especially  siilphonal,  will 
have  occasional  application.  It  is  advisable  to  avoid  opium,  al- 
thouijh  Janeway,  while  giving-  this  caution,  says  that  exceptionally 
it  has  done  jrood.    Its  danger  is  consequent  impaired  nutrition. 

A  formula  which  I  have  many  times  found  useful  is:  It  Ferri 
pyrophosphatis,  zinci  broniidi,  jifi.  "  i.;  tr.  di^ntaiis,  3  v.;  fl.  extr. 
ergotae,  3  iv.  Dose  a  teaspoonfiil  three  times  daily  (Hammond). 
One  will  need  to  vary  remedies  in  the  lon.g-  pro^jress  of  a  case  and 
must  test  what  will  prove  nmst  efTectual. 

For  attacks  of  dyspnoea  and  palpitation,  hip  baths,  mustard  to 
the  feet,  cold  to  the  thyroid  jfland  are  helpful.  Sometimes  ether 
and  chloroform  are  jsriven,  or  a  single  dose  of  morphia  for  spasmodic 
attacks. 

In  all  cases  the  greatest  importance  attaches  to  hoiwful  assur- 
ances of  possible  improvement  and  that  thu  distrt'ssin^  symptoms 
are  not  so  dangerous  as  the  patient  thinks.  Cheerful  surroundings, 
absence  of  care,  avoidance  of  exitement,  grenerous  diet.sufflcicnt  sleep 
and  adaptation  of  remedies  to  occasional  symptoms, codeia, chloral, 
etc.,  besides  steadfast  perseverance  in  iron  added  to  whatever  other 
remedy  above  sugg^^sted  proves  most  fitting,  is  the  line  to  be  fol- 
lowed.    Should,  from   exposuit',  inflammation   of  the  eye  occur, 

■  prompt  measures  must  be  instituted. 

K  For  tbeexophthalmus  no  particular  treatment  is  to  be  adopted, 
fmMcept,  if  the  cornea  and  conjunctiva  become  dry  tlirou^h  exposure, 
a  little  puriflfHl  (white)  vaseline  or  cosmolinc  may  be  put  betwe<*n 
the  lids  two  ur  thnv  linu'S  daily.  A  pressure-bandage  Is  some- 
times comforting',  and  pushing  back  theglohrs  into  the  orbits  gives 
some  relief;  it  may  bo  necessary  to  hold  the  lids  in  approximation 
by  a  strip  of  rubber  plaster,  or  even  to  do  tarsoraphy  tor  partial 
closure  of  the  lids  at  the  outer  ang'le.  Partial  division  of  the  leva- 
tor, as  suggested  by  Graefe,  is  not  pnictised. 

A  recent  discussion  on  the  treatment  of  this  disease  is  found  in 
Jtf.  Y.  Medical  Record,  July  lltli,  1891.  Rest  in  bed,  gi'eat  atten- 
tion to  careful  feeding,  uiassage  are  much  insisted  on  by  Dr.  \V. 
H.  Draper,  \\ho  also  thinks  iod.  potass,  benollcial  in  addition  to 
digitalis,  etc.  The  general  view  was  that  the  disease,  being  a  neu- 
rosis, is  to  be  dealt  with  on  general  indications  derived  from  symp- 
toms,  and  that  no  special  remedy  can  claim  control.    The  experi- 

■  ences  of  an  electro-therapeutist  are  given  by  Rockwell,  N,  T.  Med. 

■  Record,  September  30th,  139.1. 

I  Recovery  may  take  place  within  one  to  five  years.  A  fatal  result 
may  take  place  by  exliaustion,  by  intercurrent  phthisis,  and  occa- 
.sionally  the  disease  is  complicated  with  organic  heart  lesion. 
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USE  OF  ARTIFICIAL  EYES. 

Profhesis  OcuU. — Great  cai*e  must  be  taken  to  have  artiflcij 
eyes  fit  easily  and  not  be  too  large.    They  are  of  verj*  little  use' 
when  bot!i  the  globe  and  much  of  the  contents  of  the  orhit  liavt- 
been  removed;   they  serve  best  when  an  eye,  only  a  little  r<xIuf<Hl 
in  size  remains,  and  its  surface  is  not  sensitive.   But  g^nenilly  thevj 
are  to  be  worn  aftiT  tbe  globe  lias  been  enucIeat*Hl  and  the  othc 
tissues  are  left-.     Under  these  circumstances  a  inotlerate  degree  of 
mobility  is  possible,  but  varies  in  different  persons.     It  is  unavoid* 
able  that  a  deep  furrow  should  i-emain  in  most  cases  heueath  thf 
brow,  because  the  drawing  togetlier  of  the  conjunctiva  in  the  CfO- 
tral  cicatrix  pulls  down  the  supeiior  cul-de-sac.     When  an  eye  fiU 
well,  a  patient  is  not  conscious  of  its  presence.    Great  pains  muM 
be  taken  to  preserve  its  polish.    The  enamel  will  bt>gin  to  dissol^v 
away  in  a  year  or  inore,  according  to  the  quality  of  tbe  material 
and  of  the  ocular  secretions.    The  eye  should  be  washed  carefuUj 
with  clean  water  or  with  dilute  alcohol,  but  not  kept  in  water  fur 
houi*s,  as  during  sleep.     TL  should  never  l>e  worn  during  sleep.    If 
much  discharge  from  the  conjunctiva  is  excited,  the  shell  must  be 
very  cai-efully  exauiined  for  loss  of  sraootbne.ss  on  its  edjges  or  sur- 
face, and  the  conjunctiva  tivatcd  by  mild  astringents  or  boracic- 
acid  solutions.    A  little  vaseline  will  prevent  the  drj'ing  on  liie 
shell,  of  secretion  which  may  be  unavoidable.    If,  as  happens  after 
long  use  or  carelessness,  the  conjunctiva  become  grjiiuilar.  with 
papillaiy  liypertrophy,  the  shell  must  be  laid  aside  and  the  paits 
treated  until  the  membrane  recovers.    Shrinkage  may  take  plarr 
by  which  the  conjunctival  space  is  much  reduced,  and  only  a  small 
eye  can  he  worn.    Sometimes  the  membrane  becomes  xeromatous 
and  no  space  may  remain  trO  hold  a  shell.     Burns  of  the  eye  or 
other  injuries  sometimes  leave  no  cavity  in  which  a  shell  can  hi* 
inserted.    In  several  .such  instances  I  have  enabled  the  patient  to 
wear  an  eye  by  cutting  the  tissues  apart  and  introducing-  a  piece  «f 
conjunctiva  from  the  nibbit.    The  transplantation  is  diifleult  anil 
tedious,  and  may  need  to  be  done  two  or  three  tim^s.     Aft^rthv 
healing  has  been  completed  greater  space  is  gained,  and  this  in 
farther  improved  by  wearing  shells  of  gradually  increasing  size 
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until  room  for  a  suitable  one  is  secured.  It  may  take  six  months 
to  atU'iin  this  result.  A  young  man  has  i*cccntly  presented  himself 
for  whom  1  did  such  a  prtHMU'diiif^  eleven  years  aj^o.  He  has  con- 
stantly worn  a  shell  which  is  an  excellent  counterfeit,  it  gives  no 
trouble,  and  the  conjunctival  sac  is  healthy.  Similar  operations 
are  done  to  make  room  when  hy  trachoma,  or  by  long  use  of  a 
shi'll,  the  siinist'S  are  obliterated.  Such  r;uses  are  vrry  diflicult 
to  dt^al  with,  but  wjuietiuu^s  success  is  gained  and  the  shell  can  bo 
worn  for  &  few  years  longer. 

With  children  who  lose  an  eye,  or  have  one  whieli  is  much  atro- 
phied, an  artiticial  eye  is  of  importance  to  prevent  arrest  of  devel- 
opment ot  the  orbit  and  muscles.  Such  is  the  common  belief,  yet  I 
have  a  patient  now  seventeen  years  old  fi-om  whom  one  eye  was 
removed  when  she  was  a  little  over  a  year  old  because  of  glioma, 
and  not  only  does  she  survive,  but  the 
orbit  and  tlie  reg-ion  of  the  eye  is 
symmetrical  with  the  otlier.  The  con- 
junctiva has  shrunken  to  some  degree, 
and  It  may  be  assumed  that  after  many 
yeai-sagrealerdiniirmtion  of  the  cavity 

will  ensue.  Especially  does  this  occur  with  those  who  have  tra- 
choma. It  inaj'  be  worn  for  a  few  hours  daily  to  adapt  the  pai'ts 
to  its  presence.  Constant  wear  is  undesirable,  from  risk  of  break- 
age, and  because  irritation  of  the  conjunctiva  is  to  be  avoided. 
Unusual  pains  must  be  taken  to  keep  the  parts  in  a  healthy  state. 

The  shell  may  need  to  have  notches  cut  in  its  edge,  or  require 
some  peculiarity  of  form  to  fit  special  irregularities.  It  is  not  very 
rare  to  find  an  artificial  eye  iriitale  the  parts  so  much  as  to  cause 
sympathetic  disease  of  the  other  one.  I  have  several  times  seen 
this  take  place,  and  then  its  use  must  be  absolut<?ly  forbidden.  In 
recent  cases  of  enui^leatlon  the  shrll  should  not  be  worn  until  all 
redness  and  swelling  have  disappeaivd — that  is,  in  from  two  to 
thj-eo  weeks.  If  the  eyeball  should  be  sunken  because  of  :m  inflam- 
mation, the  stump  may  not  permit  the  use  of  a  shell  for  two  or 
three  months.  An  eye  should  not  be  worn  \ipon  a  stimip  which  is 
known  to  contain  a  foreign  body;  enucleation  should  be  practised. 

Mr.  Mules,  of  Manchester,  England,  advocates  the  use  in  certain 
cases  of  an  artificial  vitreous  which  is  a  sphere  of  thin  glass  inti-o- 
duce<t  within  the  sclera  after  all  its  cout*.'nts  have  been  removed. 
The  sclei-al  cavity  must  be  thoroughly  washed  with  sol.  corrosive 
sublimate,  1  to  3,nno,  all  bleeding  checked,  and  when  the  thin  globe 
_     is  inserted  it  is  held  In  place  by  .silk  sutures  in  the  .sclera.    Such  a 

■  proceeding  requires  several  weeks  for  heahng  to  be  complete,  and 

■  is  applicable  to  cases  where  the  form  of  the  globe  is  not  much 
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altered.    There  has  not  yet  boon  much  experience  of  sur^otis  v:Wh 
it.    While  some  unfavorable  testimony  has  beon  g-iven,  Mi-.  R.  B. 
Carttsr*  reports  13  operations,  of  which  5  were  failures,  7  immedint* 
Biiccosst's,  ami  1  succeeded    upon   employing-  at  a  second    trial  a 
smaller  ball.     He  thinks  the  use  of  a  horse-hair  di-ain  at  the  equator 
and  below  important.    He  uses  borogrlyceride  freely  as  an  antiseptic 
during:  tlie  operatioti.    Kevrn*  chemosis  frequently  occui-s  and  de- , 
niands  incisions.   He  siwaks  in  much  praise  of  the  ^ood  appearance  , 
and  mobility  of  the  eye  in  successful  eases.    One  case  of  sympa- 1 
tbetic  ophthalmia   following   this  proceeding  has  been   reported. 
Hence  tlie  need  of  caution. 

Lauir,  1887,  reportit  pfcht  vn^efi:  spenks  of  the  severe  reaction  and  that  | 
the  ftvora^  stAV  In  hoBpitjiI  wjis  twenty-four  days.    Cntwi  mentiutiK  n  vavt 
where  tlio  arlifieini  vitreous  exclteil  syiuputhetie  ophihabiiia,  wluch  diaap-, 
pt^urtxl  after  ita  reiuoval. 

Lani^'  hue  in  sixteen  cases  put  a  hollow  ghisa  or  silver  globe  within 
capsule  of  Ttiwjn  after  enucleiitiuii.  Bleeding  i»  fully  «hecked  by  ice  and  Ir-I 
rigntion.  the  bull  inserted,  the  upper  und  lower  edges  of  the  now  whitened 
cupaule  brought  u-^;^fther  by  ti  silk  stitch  on  the  middle  line,  a  honto-hair  drata 
Insert wl,  luid  one  othor  stitch  put  iu  on  ejich  side;  the  conjunctivn,  aiilted  br 
etitdies.  leed  anttspptie  dre^ng,  "  Aleinbrotli  wool,"  or  absorbent  cotton 
with  bichloride  1 : '3,(KlU  eonstantly  applkfl.  In  Ave  dn>'K  paiientM  able  to  go 
out.  Surface  stitches  removed,  deep  ones  lefT.  The  sphere  is  about  two- 
thirds  the  diaitielfr  of  removed  eye.  Fro^t  hiut  done  a  similar  ojieaatJoiL 
Probably  ttd»  proceeding  will  fiiid  favor;  it  is  worth  trying. 

To  insert  an  artificial  eye,  lift  the  upper  lid  with  the  fin^nrs  of , 
one  hand,  moisten  the  shell  nud  slip  its  larger  end  vertically  under] 
the  upper  lid.    As  it  passes  up,  turn  it  into  the  horizontal  position, 
until  it  rides  above  the  lower  li<l;  witli  the  other  hand  draw  down.] 
the  edg'e  of  the  latter  and  let  It  slip  iut^  place.    To  take  out  th< 
shell,  push  under  its  lower  wlf^o  a  small  hook  or  the  head  of  a  larffel 
pin  to  puil  it  foJ'ward,  and  at  the  same  time  depj-ess  the  lower  litL 
Raise  it  up  gently  and  it  will  slide  out  by  pressure  of  the  lids. 
Most  persons  soon  learn  to  take  out  the  shell  with  their  Angers 
and  have  no  fear  of  dropping  it. 

Artificial  eyes  made  of  celluloid  have  been  introduced  within  a  J 
few  years  and  ai*e  commended  because  t bey  are  inexpensive.  Butj 
they  are  less  perfect  in  ai>poarance  than  those  of  glass  and  theyj 
have  been  found  to  corrode  easily  and  to  excite  very  soon  sever 
conjunctival  initation.  An  additional  objection  is  that, 
they  begin  to  corrode  or  decompose,  they  omit  a  peculiarly  fo 
odor. 

^Medieal  Prctw  and  Circular.  Aug.  17th,  18S7. 

•  Traafl,  Oph.  Soc.  United  Kingdom,  vol.  vii,  286, 1887. 
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STATISTICS  OP  EYE  DISEASES. 

Thb  best  statement  we  have  on  this  topic  is  in  an  article  hf 
Cohn  in  Eulenbur^s  "Real-Encyclopedia  der  Heilkunde,"  1880,  p. 
€02,  based  upon  returns  from  67  institutions  between  the  years  ltj69 
to  1875  and  embracing:  nearly  300,000  patients. 

The  relative  frequency  of  the  diseases  is  thus  tabulated: 

Diseases  of:  Per  cent. 

Conjunctiva 30. 

Cornea 21. 

Sclera. 0.4 

Iris 6. 

Choroidea 1 . 

Olaucoma 1 . 

Retina,  Optic  Nerve,    j 

Amblyopia,  >  5. 

Amaurosis,  ) 

Lens 6. 

Corpus  Vitreum 0.7 

eiobe 3. 

Refraction,  )  -„ 

Accommodation,  ) 

Muscles 3. 

Fifth  Nerve 0.3 

Lachrymal  Apparatus 2. 

Orbit 0.2 

Lids 9. 

Various 1.6 

100.0 

Besides  the  above  statistics  valuable  suggestions  may  be  gained 
by  a  study  of  statistics  of  blindness,  and  the  following  tables  from 
treatises  by  Magnus  are  reproduced  with  a  few  comments. 

In  his  treatise  on  blindness  among  youth,  1886,  Magnus  confines 
himself  to  those  below  20  years  of  age,  and  analyzes  the  statistics 
of  64  European  institutions  for  instruction  of  the  blind.  He  gathers 
3,204  cases  of  incurable  blindness  in  both  eyes,  and  subdivides 
them  into,  1,  congenital;  2,  produced  by  idiopathic  disease  of  the 
eye;  3,  produced  by  injuries;  4,  produced  by  general  diseases. 

He  gives  the  following  tables,  pp.  12, 13, 1.  c. 


Anophthalnius , ,,,, 

Mtcrcpp'iithalmuB. 

Buijhthalinus ,-■,*-■- -* 

Atri>i>hia  iier^i  optici 

Keliiiitiiis  pi^meutaett ......,,,..,. 

Atraphiii  retinae  .. ................ 

Clionji(iiti8  aiitl  t'Loroido-retinitls. 

CnJnboiiia  choroideffi. 

lri!lo-<?horoiditiii -,.,... 

Kurfito-MJiiuH..  ...,..-• 

KpniTitis. 

AH>iiii6mnti 

OlioMin.  retina... 

Cfttaractfi  *'oiiiplicAttt  wingen. .   . . 
XTrjileteniiirii^I  ponditimig'^ ....... 

Adlit'sinii  of  Jids  to  globe 

MyopiiL..  ...,,. 


10=0.50 
3S-1.11I 

ai=o.»a 

8=0. OR 

14=i0.44 

3=0.01! 

1=0.03 
4=0.13 
1-0  A»3 
118=3. 4)S 
43=1.34 
1=:0.()3 
4=0,13 


6=0.30 

4:J=2.14 

a(t^i  .20 
40-t.as 

13=0.50 
12=0.«« 
3  =  0.15 
11=0-55 
3=0,U 
1=0.  or* 
2=0.10 
1=0.05 

25  =  1.34 
0=0.00 
3^0.10 


rer  {Ml 
224-18-75 

38=3  J« 

ia=i.wi 

33=2. 7t 
5=0.43 
9=0,NII 
0=0  ou 
8=0  23 

0=0  n> 

0=0. GO 
2=0.17 
ft=<).U0 
40=3-36 
1^=1. S) 
1=0.08 
2=<J.1J 


Blissness  from  Idiopathic  Biseasbs  OS"  l^tt  BlTK. 


Blennflrrhtsa  □eonatormn, ...... 

Bleuni>rrh(ea  gonorrhoiea 

Trfl(-h<nti;i 

i_"(iiijiirii-ri\'UiH  iliplilliftititii . 

CtitijiiiictivL*!   iliwe^isehi  tif   uiuleter- 

HlijH'LJ!  t'lifLi-itt^ter 

Kfl'JllitJS ^  _.,.,. 

IriTJH. 

Irhio-i-huriiiditLs.. ............... 

( 'liHir-iiditis , 

Siihliiitiip  Ti-iiiiiH 

Myo]ii;i    . , , . , 

*>fi«tr(iii  rcTifi.T. .,.,. 

Ji^urn  I'tiijiiiis  hciii(irTUi4,'iwt 

A1n>[>lii;i  ut-rvi  (ipti*'!.  .,..,,,.,.  . 

iillllli-lltlUI,,  ..... 

PlillnVi^  Imllii  t's^st'iitinlis 


T»ul. 


>fale^ 


Fni>ti)«l 


Per  Cent, 
1080=33.08 
75^=33.50 
15=  0.47 

14=  0,44 

2fi=  n.wl 

!>")=  0.47 

6=  0.11) 

ttl=    LOW 

14=  0.-14 

-r.-  0.H4 

4=  0.15 

1—  (I. OH 

1=  li.ti:t 

74-    2. SI 

(J^  0.11' 

1=  0.03 


Qae=3i.ie 

410  s^  20, 06 

U^  0,70 

27=  i.:u 

i^=   O.-J.l 

20=    l.UU 

1!^  0.5.1 
■2=  O.UI 

41=  2.04 
f^=  0.40 

IH-  11.  W 
4^  0-lf) 
1=  ll_(Kj 
1=  O.O.", 

54=  2.00 
4=  O.IU 
0-  0.00 


434=36.  aa 

1=  0* 

lri=  \:S 
8=  fi.ri: 

fi=  U.5<> 
4=  l>.J{ 
4=  n  S3 

0=  O.nO 
Si=  1.1.7* 
0^    HA' 

0^  II. w 

20=  i.g: 

2—  0.17 
1=  D-W 


Blindness  fro.m  In-iuries. 


Total. 


Male^. 


Tiijiirics  of  oyp. .  . 
Injuries  of  Iicjul. 
Operatiims. 


IVr  (Viit. 

261=8.15 

7ii=^\:[7 
;i;i=l.03 

5  =  0.10 


Ophrlialniia  s-yiiipathetica 147=4. o8 


Per  (.Viit 

202=10.06 

f>:i=;t.i3 

2.'J=l.*M 

4  =  0.10 

110=5.47 


Fetii.iU'* 


59=4.94 

i;!  =  1.1)1' 
y=ii.«: 

l=(i.O^ 

:j7=r>.Ki 


'  III  the  ta'ilt'  of  .■iiiiaurosis  i-oiif,'('iiita  occurs  an  error  of  10,  viz.,  instead 
of  "  iiiiiU'Tcruiiiifd  conditioii.s  Tt'.),  of  ^vhich  males  35";  the  i>erceiita|?e  shows 
that  tl\c  V\ixv\\vs  sUuvvld  \\*i  \-\  and  25  resiK'ctively.  The  coiTe<*tion  is  made  in 
tht'ti-xt. 
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Blindnbss  from  Constitutional  Disrases. 


Total. 


Hales. 


Femalas. 


Scrofula 

SyphiliB 

Brain  and  its  membranes 

Atrophia  nervi  optici  after  hemor- 
rhage  

Rubeola  (Morbilli) 

-Scarlatina 

Variola 

Exanthemata,  unknown 

"Typhus 

Purpura  hemorrhagica 

Orbital  phlegmon 

Pertussis.  

<3holera 

Febris  intermittens 

Lead  poisoning 

"Tobacco  poisoning 

Unknown 


Per  Odi. 

1083=38.17 

343=7. 5S 

32=1.00 

262=8.18 

2=0.06 
lU=a.56 

97=3.03 
240=7.49 

14=0.44 

32=1.00 
1=0.03 
1=0.03 
4=0.12 
1=0.03 
1=0.03 
2=0.06 
1=0.03 

16=0.50 


Per  Cant 
686=;!  4. 16 

142=7.07 

28=1.14 

200=9. »0 

0=0.00 

78=3.63 

60=2.98 

141=7.03 

9=0.45 

30=1.00 

1=0.05 

1=0.05 

1=0.05 

1=0.05 

1=0.05 

1=0.05 

1=0.05 

11=0.55 


Percent 
877=31.64 
101=8.45 
9=0.76 
62=5.19 

2=0.17 

41=8.48 

87=8.10 

99=8.28  • 

5=0.43 

12=1.00 

0=0.00 

0=0.00 

8=0.25 

0=0.00 

0=0.00 

1=0.08 

0=0.00 

5=0.43 


Blixdnbss  from  Unknown  Causes. 

Total. 

Males. 

Females. 

Percent. 
269=8.40 

Per  Cent. 

168=8.86 

Per  Cent, 

101=8.46 

SUHUARY. 


Total. 


Hales. 


Females. 


Congenital 

Idiopathic  eye  disease 

Injuries 

General  diseases 

Unknown  causes. . .  . 


Per  Cent. 

651=  17.19 
1060=  83.08 

261=  8.15 
1068=  83.17 

269=     8.40 


Per  Ceot. 
327=16.83 

626=31.16 
202=10.06 
686=34.15 
168=  8.36 


Per  CenU 
234=18.75 
434=36.33 
59=  4.94 
877=31.64 
101=  8.45 


8304=100^ 


Again  we  have  2,528  cases  of  blindness  of  both  eyes  among  both 
adults  and  children  observed  by  Schmidt-Rimpler,  Stolte,  Uhthoff, 
Hirschberg-,  Landesberg,  Bremer,  Seidelmann,  Katz,  Magnus: 

CONQBNITAL  BLINDNESS. 


Anophthalmus  and  microphthalmus 

Megaluphthaliiius 

Cataracta  complicata  (accreta) 

Choroiditis , 

Atrophia  nervi  optici 

Retinitis  pigmentosa 

Atrophia  retinue , 

Anomalies  of  the  cornea , 

Tumors 

Undetermined 


«T 


No. 

Percent 

37 

1.068 

11 

0.485 

3 

0.119 

4 

0.158 

19 

0.751 

19 

0.751 

2 

0.070 

6 

0.198 

1 

0.039 

6 

0.237 
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Br.iNTiJfKSs  FROM  ipropATHic  Eyb  Di>;kasr. 


Blennnrrhmn  nponntorum 

Ti*a<*hniiiu  uck)  bli-iKiorrhncu  in  adults.. 

('oiijuiictivi:is  (iiphllierifica 

<_'oriieii,  (lihfiuies  of ...... 

]ri(lo-(>li<»roiditis,  L*yclitis,  iritis. 

Clioroiditif)  luvopicH 

C'horoiditii*.  cnon)ido- retinitis 

RerinitiH  pi^neiitofu  acquiaitB 

Hetinitig  upoplcctica 

>^euro-retiiuti8 

SublnTio  n^tliiw 

<-flaii('<iiiiii 

Atruphia  iicrvi  opticl ,-.., 

Tuiiicirs  of  eye  a»d  vicinity , , 

Undetermined , 


10.870 
B.4BS 
0.»6 
8.0«» 

8.seo 

O.M» 

I.IK 
l.MC 
O.llt 
O.TVl 

8.97V 
7.7S1 
O.ftSft 
S.MS 


B].UtI>NKS8  FROM  ISJtTBIRB. 


Direct  injur}'  or  wounds. 
UriBUcoetMtfnt  op^ratiuns. 

Injurie*t  of  tlie  head 

Syoipatlietic  optitiialmia 


PerOeeL 


4.0GM 

1.1K» 
0.277 
4.500 


BUXUNKltS  VROM  CONiHTI'rVTIONAL   DlSKASKS. 


Syphilid. 

BlennorrhcDii  gonorrhoica' 

Seri'fiilu , 

IridarliuroidiliB  from  tneningitiB 

Atnipliiii  vel  neiiritit?  optica corobralts 

Atrophia  opticA  sjiiimlis 

Atropliia  vel  rteiiritiH  optira  Tram  lijentet<>ineei8.. 

Atropliia  tipticH  from  <>nu*iB 

Atrophia  ofiticu  from  licmorrlioidat  heiiiorrbage . 

ATn)j>hhL  optica  from  erysiiiela*  faciei 

Atropiiia  opti»'a  with  in'saiitty 

Atrophia  optica  witli  epilfpHy 

Atrophia  optiwi  nfler  dysenter)' 

RetinitiH  uepliriticA 

Typhus 

RulK*<ila 

Seariiithia 

Vari(»la ,. 

I'nknown  exaiitbeiiiato.. .•«««»•*«•..«*•« »..* 

Heart  ilineAHe .....* 

Prt^Kiiaiicy  and  parturition 

Toxic  ainauroefii. 

Orbital  disetuee 


No.      PM*  OmL 


0.470 
O.»]0 
0.089 
1.434 

o.oet 
s.sss 

0.»M 
0.070 
0.08» 
0.07B 
0  000 
«  158. 
0,070 
0.1«8 
0.049 
O.fiSjtS 
I»T.U 
2  216 

o.ajis 

0.030 
0,4«l 

o.oeo 

0.0^ 


4«S 


Congenital    diseasett,  97 ;    Idiopathic  eve    diBeafles,    l^ftOO ;    Injuries    nnt 
woundK,  S7d  ;  Constitutional  dlfieams,  4tf3.    Total.  S.rjet). 

'  Thie  \Xm\\\  ouft\\l  Vo  ccn\\«  Kiuotv^  Ulici^mtkio  dlsea«c«. 
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Among  cases  of  con^nital  blindness  cataract  takes  the  flrst 
place,  there  being  20.51;^  of  this  class.  The  eye  was  in  many 
mstances  otherwise  defective,  such  as  by  absence  of  the  iris,  colo- 
boma.  of  the  iris,  etc.  Id  all,  the  impossibility  of  secxirinir  useful 
vision  by  curinj;^  the  cataract,  iniltcated  afcom|>anyiuiu:  defect  in 
the  percipient  structures.  That  this  should  bo  probable,  is  suer- 
g-ested  by  the  lar^e  number  of  cases  beloiiffinff  to  other  classes  in 
which  these  stnictures  were  involvevl,  while  the  lens  happened  to 
escape.  Among  the  IIS  ca^es  of  cataract  74  were  operated  on,  and 
in  44  no  attempt  was  made. 

It  is  undei-stood  that  not  only  arrest  of  development  but  active 
diseajw^  during*  intra-uterine  life  gives  rise  to  cataract. 

Microplithalmuti  was  found  in  81  cases.  In  thriM*  patients, 
wliile  one  eyeball  was  abnormally  small,  the  other  eye  was  not  de- 
veloped at  all.  In  most  cases  other  complications  existed,  viz.,  in 
20  there  was  cataract,  in  VZ  coloboma  irldis,  etc.  The  possibility 
of  perception  of  light  is  not  always  excluded.  I  have  seen  a  case 
at  the  N.  Y.  Ophth.  Soc,  hy  whoui  presented  I  regret  to  have  for- 
gotten, in  which  both  eyes  were  mici*ophthalmlc  and  vision  good. 
Nystagmus  is  common,  and  such  patients  often  have  the  trick  of 
digging  their  lingers  into  the  orbits  to  excile  phosphenes.  The 
theory  has  been  advanced  that  in  some  instances  the  condition  is 
due,  not  to  arrest  of  development,  but  to  intra-uterine  panophthal- 
mitis and  consequent  phthisis  bulbi.  In  some  cases  the  eyes  were 
not  larger  than  pt^as,  and  in  respect  to  size  thciv  is  great  variation. 

Me{falophlhaliiius  as  a  congenital  condition  occurs  only  ono- 
third  as  often  as  microphthalmus,  and  it  has  been  variously  inter- 
preted. Regarded  hy  some  as  the  result  of  uveitis  serosa,  ollirrs 
have  spoken  of  It  as  being  sometimes  a  glaucoma.  The  details  of 
the  patliological  anatotny  may  be  found  in  a  paper  by  Orahamt'r.* 

Rletinurrhuia  neonatorum  furnishes  the  largest  number  of  cases 
of  blindness,  both  in  the  table  of  young  persons  and  aumng  adults; 
in  the  former  reaching  •^3.5^  and  in  the  latter  10.8^.  Among  the 
latter  the  number  would  naturally  bo  fewer  because!  Ihvy  hiss  fre- 
quently live  in  asylums.  That  the  future  will  show  a  great  reduc- 
tion in  the  number  of  blind  persons  from  this  cause,  there  can  he  no 
doubt,  since  the  early  antiseptic  proceedings  recommended  by  Cred6 
and  Haussmann  both  for  the  chiUl  and  tin-  mother  are  being  adopted 
m  public  and  private  practice.  In  addition  to  what  has  been  said 
already  (see  p.  333),  statistics  gatliered  by  Dr.  Howe,'  of  BulTato, 
N.  Y.,  lend  additional  weight  to  the  importance  of  the  treatment. 
He  brings  together  two  groups  of  cases,  in  one  group  8,798  cases  in 


'  (jra^'fp'R  Archiv  f.  Oph.,  xix.,  8,  p.  afi6. 

'Tnui8.  Med.  Soc.  SUUv  of  Xcw  Vork,  p.  203.  IBW. 
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which  no  precautions  were  taken,  and  another  group  of  8,574  rases 
in  which  one  drop  of  a  3^  nitrate  of  silver  solution  was  applied 
to  the  eye.  In  the  former  the  crises  of  hlennorrhoea  reached  %Mi^ 
in  the  latter  it  was  reduced  to  O.Ojfi;^. 

Glaucoma  contributes  almost  10^  of  the  cases  of  bliDdnesa,  and 
naturally  it  scarcely  showa  amouir  the  young*  subjects. 

Sympathetic  ophthalmia  claims  its  victims  among  all  ag€s— 
viz.,  4.58*^  among  the  young  and  almost  the  same  among-  the  older, 
viz.,  4.5j^.  The  number  of  hiind  persons  through  unsuc^eesstul  op- 
eration upon  adultSj  viz.,  id,  were  almost  all  cases  of  cataract;  asd 
the  majority  of  them,  viz.,  30,  belong  to  onB  operator,  Katz,  of  Dtis- 
seldorf.  No  explanation  is  given  of  the  cause  or  of  the  method  of 
operating. 

Further  comment  on  the  tables  is  needless.  To  such  as  choose 
to  study  them  many  fruitful  sug-gestions  will  occur.  Papers  tvhich 
maybe  studied  are  "  Die  Blindheit,'"  Magnus,  Breslau,  1833;  "Die 
Jugend-BUndheit,"  Magnus,  Wiesbaden,  188G;  *'Die  XJi^achen  und 
■die  Verhutung  der  Blindheit,"  Fucha,  Wiesbaden,  1885;  also  "The 
Blind  of  New  York,"  by  H.  S.  Oppenheiraer,  Traus.  Am.  Oph.  Soc., 
1891,  p,  156,  a  careful  analysis  of  573  cases;  report  of  the  com- 
mittee on  causes  and  prevention  of  blindness,  Trans.  Am.  Oph.  Soc, 
1890,  p.  531. 
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Aqueouu  chamber,  3 
liuinor.  2 

derivution  of.  4 
etffc'te  of  sectioD    of   cervio 
RvnipatfaeciconBecretiunc 
Aquo-ca|J6TiIiti8.  442 
Arcifoim  fibres,   HH 
AnsuB  buuIUb.  374.  410 

lent  is.  473 
Area  of  MartcKiani.  51S 
Argyll-Kol"  rl.s4.ri  pupil.  198,  485.  i 
Argyria  coujuuctivit.  818 
Arifltol  234 
Arteria  eentralLt  retinie.  0 

embolifim  of.  601 
Arterial  pulHation,  596 

in  >flnucoma.  S4I),  554 
Arteritw.  ariUTior  ciliary,  7,  4iM  , 
at  ba&e  of  brain.  145 
long  ciliary.  7.  424.  578 
pix^terior  ciliary.  6.  424 
short  ciliary.  6.  424 
Arterio-scleni^is,  geuenil,  6S0 
Arterititt  oblileiuUD.  163 
Artei-y,  hyaloid.  S 

iiitt^rnal  caroiid,  145 
Artificial  eyes,  uw  nf,  768  et  seq. 
pupil,  in  conical  opaciCT,  413 
viin-oug,  4l!j.  545,  769 
AwiwiK.  2f)3 
Astlienopia.  139.   197  rf  nert. 

accimimodative,  h5,  w.  197 
due  |o  na^ial  catarrh,  2l7 
iu  aniHouietrtipia.  I2U 
in  myopia,  1I4 
muscular,  11>7.  2iri  rt  se^. 
case*  of.  227  et  aeq. 
exciting  causes  of.  2tW  et  aeq 
general  cunsideratiuoa.  306 

neq. 
in  myopia.  lOH 
myiftic.  207 
neurotic,  207 

objectivt*  i^rniptoma.  SOOflti 
op<-r»tionH  for.  224  et  9tqt 
primim  in.  22^S 
refraction  in,  221  et  seq. 
spaAin  of  mu^'lt«  in,  SSS^J 
Bubj^Ttive  symjitoniK, : 
tTt;atment  of.  219  ef  seq. 
without  refractive  error, 
neunuitlmnic,  197 
reHcx.  197 
KubdivitiioDii  of,  197 
Astlieuopic  Kvniptuma  in  asUeznatiatn.  ^ 
127 
iu  hyperopia,  87 
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Astigmatism.  09.  Ill  et  aeq.,  875 

acquired.  Ill 

against  the  rale.  114 

appaiattis  for  demfMistrating.  113 

caiosed  bv  ptervgium,  370 

ccmpmuid.  11^.  114 
liTperopie.  112 
myopic,  113 

congenital.  Ill 

ctMTection  of.  73  et  »eq. 

diasmosls  of.  118  et  aeq. 

diagrams  iUostratiDg,  113 

due  to  pretsure  of  lids.  1*25 

following  cataract  extraction,  503 

Green's  test«  for,  llSetaeq. 

hvperopic,  112 

irregular.  Ul.   126 

lenticular.  114 

in  cataract,  480 

mathematical  theory  of,  113 

methods  of  testing,  131  et  seq. 

mixed.  113.  115 

myopic,  112 

ophthalmoHCopic  picture  in,  T3  et 
seq. 

Pray's  test  tyjtes  for,  121 

regular,  HI  <*f  neq. 

simple.   112.  114 

symptoms  of.  117 

varieties  of,  112 
Asymmetry  of  slcull.  734 
Atrophic  ring  in  mvopia,  99 
Atropia.  340.  241 

in  astheuopia.  198 

in  astigiuatisin,  130  et  seq. 

in  castor  oil.  240 

in  correction  of  errors  of  refrac- 
tion. 70  et  seq. 

in  hyperopia,  84,  86.  89 

in  muscular  asthenopia,  219 

in  myopia.  lOfi,  107 

in  spasm  of  accommodation,  65 

in  strabismus,  180.  187 

toxic  effects  of.  340  et  seq.,  446.  447 
Atropine  conjunctivitis,  314 
Axis  of  cornea,  14,  178 

of  globe,  1,  14 

Bandaoes,  281,  232 

Basal  jiaralysifl  of  ocular  muscles,  158 

Basedow's  disease.  163,  351,  IQietseq. 

treatment  of,  766  et  seq. 
Base  of  brain,  anatomy  of,  146  e(  seq. 
Benzoate  of  sodium,  333 
Bideot,  Agnew's,  for  dislocated  lens, 

476 
Binocular  accommodation,  18 

fusion,  cerebral  element  in,  195 
vision,  132  et  seq. 

conditions  of,  135  et  seq. 
in  anisometropia,  129 
limitations  of,  1^ 
Blenorrhcea.  319 

chronic,  340,  350,  351 
neonatorum,  775 
Blepharitis  marginalia,  352,366 


Blephan>-ac'«*niiia.  353 
Blepharuphiniosis^  276,  278 
Blepharoplasty.  271  et  seq. 

author's  methods,  27%  ft  aeq. 
Blepharospaun,  155,  381 

section  of  su|«»>orbital  nerv«>c  in. 
695 
Blind  headache.  599 

spot.  20.  181 
size  of.  26 
Blindness  caused  by  preeaure  on  globe, 
695 

cerebral,  694 

congenital.  775 

statistical  tables.  773,  773 

mental.  694.  703 

mind.  656.  7l4 

moD<K'ular.  undiscovered.  718 

psychic.  619.  654,  655,  656.  657,  70S 

simulated.  719 

methods  of  detecting.  7S0,  731 

unemic,  619 
Blisters,  244 

in  ocular  paralysis.  166 
Blood-vessels,  coujunctiral,  7 

of  retina.  49 
Blue  light  after  cataract  extraction, 

31 
Boiled  water  in  operatiro  ^vork.  234 
Bony  growths  In  conjunctiva,  «i57 
Borax,  233 
Boric  acid,  233 

in  operative  work.  234 
Bowman's  director,  299.  800 

membrane,  871,  873 
Brachium.  150.  643,  646 

anticum,  644,  646 

posticum,  645,  646 
Brain,  abscess  of,  671 

anatomy  of.  145  et  seo,,  658  et  iteq. 

arteries  at  Imse  of,  145 

diseases.  692 

lesions.  688  (see  also   Hemianopia) 

lo<;alizing  areas  of.  654  et  seq. 

physiology  of,  653  et  seq. 

tunior.  159,  163,  664.  665,  670,  671, 
672.  675,   676,   677,   678,  689,  715 
(see  also  Hemianopia] 
Broca's  convolution,  657,  703 
Bromide  of  potash  before  operations, 

238 
BrOcke's  dissecting  spectacleB,  315 

tenses,  36 
Bulbar  i>aralyBis,  156,  162 
Buphthalmus,  553 
Burns  of  eye,  387  et  seq.,  529,  SQb 

Calabar  bean.  341 

Calcareous  <leposit  in  conjunctiva,  857, 
414 
in  cornea,  414 
Calcarine  Kseure,  647,  649 
Canal  of  Cloquet,  8,  512,  558 
of  Fontana,  4 
of  Petit,  8,  462.  472,  613 
hemorrhage  into,  518 
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mamnge  in.  488                                  ^H 

^^^^H 

niemhmuous  (see  secotidary)         ^H 

^^^^^^B                                478.  W\ 

mixed.  480                                              ^H 

^^^^^^M          capHulo  lciiLi<rular.  478 
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CauurizjitioQ  in  cnniral  cornea.  432 

chan^t^^  ill  Rtyopia.  581  vt  aeq.               ^^^^H 

in  trncliuinit,  850.  354.  3M 

cre«H:ent,  Wvltieq.,  105                            ^^^^H 

Caverauus  siuuK,  144.  I4>'i 

in  myopia,  OOtr/w^..  105                 ^^^^| 

ruptiirv  of  carotid  in,  746 

nifxle  of  formation  of,  97                 ^^^^| 
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tuition  of  iirbit.  TATt,  730,  744 
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W             A7r) 
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51B.  JK4.  r>8.\  «83 

proj^nofiis  in.  58!                                      ^^^^H 
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posterior.  3 
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^^^^H 

in  einl»olirtm  of  (Vntral  retinal 

morbid  growths  in,  470                    ^^^^| 
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Chiasm,  optic.  H.^i,  147.  M\.  Mi,  US, 

r'uiHlion.  17.  4^.  4SZ.  404,  7^4              ^^^M 

(M4.  040.  (I.>1.  715 

muiide.  6.  462,  MiH                                    ^^^M 

arrangement  of  tliircs  ia,  613, 

Ciliary  muscle,  action  of,  0                           ^^^^H 

ft52 

myopia.                                          ^^^^| 
mode  of  action  uf,  16                        ^^^^H 

Chloroform  unastliesia,  237 

Cblonwis.  H72.  WTT 

structuri!  of.  (KS                                  ^^^^H 

Choked  di^:.  ms,  074 

nerven,  17.  404,  574                                ^^^^| 

Choleni,  <IIK).  i\m 

regeneration  of,  542                          ^^^^H 

Choleitt^'rin  in  vitreous.  513 

proccHseii,  3,  5.  402                                    ^^^^H 

Chondroma  of  choroid,  -^US 

re^'ion.  wounds  of ,  5Si,  523                    ^^^H 

Chorio-capillariM.  •>«»,  'uH 
Choroid.  3.  5 

veHseli^,                                                         ^^^^H 

Cilio  retintil  ve^elii.  49                                   ^^^^| 
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^m              tvlloiil    degeiienitinu  of,    50.    575, 
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in  blepharttm,  353 
aoquet'seaDal.  8.  513,  558 
Cocaine,  295  et  sfg.,  340,  S48 

antidotes  to,  a37 

corneal  bleb  pTioduoed  by.  28fl 

effect  of.  on  tension,  236 

in  determinidg  errors  of  refr«cEioB, 
71 

in  fnciini  neumlfria,  2^^ 

in  Kiauconia,  23tl 

in  hyperopia,  ^^ 

in  operative  work,  S36 

iu  lenotoraj,  Ift8,  234,  226 

Bunimary  of  effects  nf,  335  ef  seg-. 

tojcicefffctflof,  23T 

with  atropine.  237 

with  eftenne.  237 
Cold  applications.  244 
in  Iritia,  4AH 
in  purulent  cptifunetivitis.  323 

douches  in  miiocumr  Oj^tlienopia, 
•330 
Collodion  And  cotton  rFresHiu^,  '2fiii 
CoIlDid  bodies  in  optic  papilla,  ftil|» 

deppneration  of  ciwruid,   oO.   673, 
577,  ftie 
CoUyria.  345 
Coloboma  Icntis.  47B,  474 

of  oboroiil.  574 

of  eyelids.  £80 

of  iris,  439.  77!l 

of  macula  lutf'a.  105^  ^597 

111  sliwith  itf  upticTierve.  lOn.  658 

Colli!-   l^lill.|ll^■^^.    CH  ,/  ,^^  7   .    7«H( 

heredity  in,  '2».  tifl 
uiellKKls  of  U'stiug.  2!),  30 
Color   chiirt.  'J7 

tiekis.  27  I't  artj. 
lialf-lilintlneHS.  712 
perroptioM  in  glaucoma,  549,  550 
sense,  27  i-l  see/. 

con^'enit^il  ilefect  of.  2S 
in  optic  nerve  atropliy.  dt^Ct,  6S9 
in  iiptie  neuritis,  fifiT 
Colored  rin^?^  in  ^'aucnnia,  551,  559 
Cohimiis  of  Burdacli,  14^ 

of(ioll,   14S 
Commissure  of  Cudden.  643,  644,  645, 
(1411.  ()47.  (152,  715 
of   Meynert,  f)4:S.  044,  645.  646,  652, 
057,  715 
Conarium.  14H 
Cundylimia  of  iris.  441^ 
Congenital  paralvsisof  ocular  muscles, 

173 
Conical  cornea,  12(),  375.  419  vt  sfij.,  401 
Couju;;;atc  foci.  15 

deviation,  101.  105,  175,  054,  655 

cases  of.  175.  176 
movements  oi  eyes,  157 
Conjunctiva.   1.  2^1 1't  ner/.,  308  vf  seq. 
adenoid  tissue  of,  30I> 
amyloid  dngeneration  of,  357,  302 
anatomy  of.  '241  it  scrj.,  'SiM  I't  fcj. 
angioma  of ,  357,  300 


Coniunctivft,  blood- v^fiise Is  of,  SW.  Hfr 
oony  gToWtlis  in*  357 
calcareous  deposits  in.  357 
cancerous  di^^aae  of,  357,  3^ 
chancre  of.  85?* 
circum-eomeal     bvpertropfcT   tt 

362,  363 
congenital  fibrous  growths  in.  35", 

cystoid  growthB  In.  357.  iiU 
dermoid  jirowtliia  in.  5J5V 
diseflses  of,  3lU  et  w^. 
epithelial  d]6eaji.e  of,  357,  359 
epiLheliuni  of,  iit:fit 
forei^i  Ijodiea  in.  367 
foreiii^  bodies  on.  -123 
jL;:ranuliini{i  uf.  358,  SBQi 

fmnniv  tnmnr  of.  3-^ 
erpesof,  363.  366 
hvaline  deKe'neration  of.  343 
hypertrophy  of.  325.  331 
laceitition  of,  530 
lupoid  die<^ase  of.  3f57,  358,  319 
lymphoid  tissue  of,  300 
mucous  lAU-bes  on,  ^oH 
neirveaof,  310 

aitratc  of  silver  Btaining  of,  S|$ 
fwpitloma  of.  3J7.  35H 
}:^nipbi^us  of,  362,  8ltA 
phyHiolog^.V  of,  30H  et  seq. 
pigment  patches  iu,  357.  OTO 
aarconiA  of.  359 
BjphiUtic  lesions  of.  357.  35P 
tut>erciilar  deixTsits  in.  ^%~.  ;iV+ 
vcrnnl  .Hiarrli  Hif,  'MV2,  '{Oa 
xerosis  of.  360  it  »cq. 
Conjuuctival    diseases,    frequency  uf 
310 
sac.  genns  in,  234 
vessels,  7 
Conjunctivitis.  3U  ft  seq. 
amyloid.  343 
catanhalis.  313  *.f  .s<y/. 

coin]i!ications  of.  315 

duration  of.  315 

sequeliH  of,  31.5 

treatment  of.  3l6  et  sfq. 
croupous.  333  et  .s<.v/. 
diphtheritic,  332  et  sty. 
due  to  atropine,  314 
follicular,  314.  :i40 
granular  (see  Trachoma) 
in  eczema,  303 

iiietastatic.  in  ^on<irrha?a,  315 
(edematosa.  313  et  sty. 
papillary.  314 
phlyctenular.  303,  364 
plastic.  332  et  set^. 

treatment  of,  336  et  seg. 
purulent.  319,  325  it  seg. 

contagious  nature  of.  328 

corneal  complications  in.  337 
330.  331 

grattage  in,  330.  331 

prot<;ction  of  fellow  eye  in,  33: 

symptoms  of,  327 


^^^^^^^^^^^^^^^^^^TXDEX^^^^^^^^^^^^^T^^^^^t 

^M^  Conjunct  it-it  is,  purulent,  treatment  of. 

Cornea,  papilloma  of.  423                          ^^^^| 

■^                             'A2H  et  wq. 

imrucentesis  of.  Via                               ^^^^H 

^K                     vaselitie  treatment  of,  828 

pareuchyma  of.  37*J                                ^^^^H 

^H                     vertical  division  of  lid  iu,  ^^ 

jiatlioln^y  of.  375  et  Wq,                            ^^^^H 

^H               secondiiry,  31  n 

penipliijfus  <»f,  38A                                     ^^^^^B 

^H               eimplex.  '813  et  spy. 

perforation  of,  405                                        ^^H 

^H               BubcliviRionfi  of,  311 

jn  purulent  conjunctivitis.  824.           ^^| 

^H                Rymptfiinatir.  315 

327.  331                                                  ^H 

^H               syphilitic.  343 

physiology  of,  374  ct  seq.                           ^^M 

^H              traiiTiiatip.  '-^1 

po6ieriorBlasciclaminaof.371, 373,           ^^M 

^H                 tu)H<n'uli»UM.  348 

877                                                           ^^M 

^V        Coiitu-sious  of  i^lolje.  519 

pottterior  principal  f(K-u«  of.  12           ^^^^H 

^H        Conufl  in  myopia.  Ufl 

roiliufl  nf  curv<>  of,  371                              ^^^^H 

^B        CoiiverKHnpf.  amplitude  of.  85 

refractive  index  of,  10.  374                 ^^^^H 

■         CoqiiilleB.    231 

riuK  ulcer  of.  40(t                                    ^^^^^| 

■        Curelysis,  449.  4M.  4til 

sarcoma  of.  433                                       ^^^^H 

■        Cornea,  1,  2.  35 

scltTomH  of,  410.  427                               ^^^H 

^H              actual  caiitery  in  ulceration  of,  SSft 

BMOsibility  of,  30                                   ^^^^H 

^B               alteration  of  curve  of,  bj  ptery* 

sloughing  of,   in  plastic  coujunc*           ^^H 

^H                   Kiti»i*  37U 

tivitis.  887                                              ^^^H 

^H              anaxttliesia  of,  in  glaucoma,  551. 

staphvtoma  of,  411.  414                         ^^^^^| 

H                 059 

tattoo'ingof.  412.  413.  461                     ^^^H 

^H              anatomy  of.  371  et  iteq, 

^H                allele  i>f  QiK-rtiir*- of.  374 

^H               auterinr  flastic  Inmiua  of,  871,  373 

traii-Hplautatiou  of,  4'32                            ^^^^H 

tulx-nmlar  ilis4:aju>  uf,  423                            ^^H 

ulceration  of.  376.  377,  3W,  405  ct      ^^M 

^H               anterior  principal  foouB  of,  13 

iteq.                                                     ^^^^H 

^1              axis  of.  14.  ITij 

wounds  of,  S31                                       ^^^^H 

^H              t>lunt4x]  »Hii8ibiltty  of,  in  malarial 

Corneal  corpuscles.  372,  878                           ^^^^B 

^m                  kfratitiH.  3HH 

irregularity,  after  trndioma,  S57                ^^| 

^H               calcareous  cli?p(«sit  in.  414 

opacity,  methods  uf  detecting,  V2ii,            ^^H 

^M               canalHof.  372.  '■i'ii 

^H 

^H                canren>iiH  ukfralion  nf.  423 

Corpora  albi(-aTitia(maminilUria).  I4<'i,             ^^H 

^1               ct'll  proliferation  of,  3TJi 

^H 

^^^^        conical.  375,  411)  ft  itvq.,  461 

candicantia    (manmiillaria),    147,       ^_^^H 

^^^^L               DjieriLtivu  treatmvut  of,  431  et 

641.  042                                                   ^^^M 

^^^v 

eeiiiculuta.  145,  147.  645.  715                ^^^H 

^^^^        cun^tiiiK  of-  in  trachoma.  BM 

mammillaria    (candicantia) ,    145.      ^^^^| 

^H                       in  vattculnr  keratitis,  Bt!Di> 

147.  641.  642.  643.  644                                   ^H 

^H               curve  of,  14 

qundrigemiiia.   146.    147.  641,  643,             ^H 

^H               dirii^ions  of,  371 

tVM.  045.  016,  65'^.  C57,  715                          ^H 

^H              ec74:-nia  of,  379  et  itt'q. 

quadriKemina,  lesionu  of.  164                      ^^H 

^H               epittiflioma  of,  433 

(jundrigeniiua.  tiec^tion  through,  130            ^^H 

^H               epithelium  of,  37*^ 

Cori>i)5  ciliare,  463                                                 ^^M 

gcniculatum  externum  (laT«rale),            ^^M 

^M                fistula  of,  4W1.  411,  414 

641,  642.  643.  644.  646.  657.  715               ^H 

^H               focal  (liHtaiH-e  f>f.  374 

geuiculatutn  iutennint  {mediale),             ^^M 

^H               font^n  iMxItofl  iu,  523 

150.  641,  642.  643,  645.  657                       ^H 

^M                biT[H-«..f.  3H3 

striatum.                                                    ^^^^H 

^H               itujt'.'c  of  n.*fraction  of,  10,  374 

Btihthnlamiciiui,  146,  150                        ^^^^H 

^H               ialtainmatioa  of,  'Sm  et  set/,   (see 

vitreum.                                                     ^H^^| 

^1                   KMHititis) 

Corrosive  sublimate  as  a  disinfectant,            ^^M 

^H               in-fKular  orttigmatiBm  of  margin 

^M 

^H 

in  iijierative  work.  ^H                           ^^M 

^H              lacume  nf,  372 

fitroug   M>luti<^nfi  nf,  in  pun*              ^^| 

^H               lavrrs  of.  371 

lentciTiiijunctivitlfi,  83()  ^^M 
Ktnmg    snliitions   of.     in    tr^v             ^^| 

^m                limhim  of.  3,  371 

^^L^          lymph  channi-ls  of,  8 

choma,  351  et  M^.                                ^^M 

^^^H          Dinrj/iiial  vi>k^1h  of.  371 

Cortical  areao  nf  li>raUzation.  156,  157              ^^M 

^^^^B          niiirhid  ^rn\vth.4  of,  423 

|iaralvHi>i    u(  ot'ular    uiu.'K'leu.   164.    '  ^^^^H 

^^^H        nerves  of.  374 

^^^H 

^^^^P          mMlal  nr>l7it  nf.   12 
^^^         nutrition  of  378.  «74 

Crab'seyes.  367                                                   ^^^^H 

Cranial  nerves,  origins  of,  152  ^^^^H 
relations  of.  at  base  of  brain,            ^^M 

^H               opai-itiw)  of.  377.  37H.  411  et  sea. 
^H                      detection    nf,   by    optithaimo- 

^^^M 

^H                          meter,  13it 

Cranium,  anatomy  of,  143                         ^^^^H 

^H              optical  ivnlre  of.  12 

Crates'  prism,  210                                       ^^^H 

^H              ^^^^^* 

^^^^^^^^^^^^^1 

^^^B         CnMtKKl  rylindprs.  116,  128 

^^^^H                   [laralyfuifi  iir  thinl  iifrre-,  159 

O-^-J.  t\H:t.  nH4.  tMH,  71ft                     ^H 

^^^H         Croupuus  aijil  Jiijlitheriiic  iutlamuia- 

meltitim.  Kttf,  479                                ^H 

^^^^H 

dut  lo  U'SJun  of   foarth  ven-  ^H 

^^^^1           Crura  Cfn-liri.  I4r>,  I-IQ 

ITrD                                      ^H 

^^H          CrU8ta.  140.  147 

Di&chyloD  niutiiieut.  3A3                        ^H 

^^^H          Crvtttallint-  Iciut  {m-e  Lens) 

in  eczema  of  lid.  2SA                  ^^B 

^^^1          (;uli])>Hai.%  iWa 

Dia^^rammatic  eve  of  DondctB.  IS          ^^| 

^^B          Cuufu».  IU6.  047,  MH,  049.  719 

Dialv8i»  of  iritf,  5:^                                    ^^| 

^^^^B          Cuppixi);  iu  ocular  [lanilyRis.  IM 

Dilator  pupillie.  431                                    ^H 

^^^^H         Cun^ttiiii;  lit  ciiriu-ii  iu  vascular  kerati- 

Dioptric  internal.  -'>0                                  ^H 

^^^m         tu,  HHK 

i^eri(•»,  ft^uivaleut  in  inches,  57       ^H 

^^^B          Cyclitis,  407.  464  et  acq. 

Dioptrv.  J5JS                                                    ^H 
Diphtheria.   B7.   M.   IC3.  183,  33a.  444,   ^ 

^^^H                 plaHiie,  itirt.  467 

^^^^H                 prognoriis  iu,  498 

613,  (i2li.  fiHO                                                 ] 

^^^^H                purulent.  4t(T 

paralvsie  of  accoinmodatioa  after. J 

^^^^B                 aero-ttbrinous,  465 

m'                                          ^M 

^^^1                 seroiiB,  41-J,  4Btt 

Diplococci.  326                                            ^H 

^^^1                           acute,  4flfl 

Diplopia,  due  to  fracttnc  at  apex  tif^* 

^^^^^                s^tnittoins  of,  406 

orbit,  7M 

^^^^^^^B 

moufioular.  697 

^^^^^^k         trfMliiii'iit  (if.  4IVt 

vt*rii(-al,  Ml 

^^^^^^H 

Dirc^-t   metliud  of  using    ophthalmo- 

^^^^f         Cylinclrical  }{lnHS4.>».  ns,  04 

BcoiM.'.  39.  41                                                      ' 

^^^^B          CjHticeri'UK  <-hI1u1<ih»>,  fil4.  ril8 

Ditu-imion  in  tiecoiularjr  oatatuot,   309 

^^^^B                  ill  BMtcriMr  cliainbor,  MS 

et  aetf.                                                                    ' 

^^^^1 

Dis«aa»*H  of  the  eye,  general  trcfttmenl      , 

^^^^B                 iu  viirirouR.  TiU,  ."Jl?) 

of.  3:11  el  (u-(/.                                 ^^^^ 

^^^^1         CjTStic  tuiiino  of  lids,  "i^A 

DiHinfectiuu.  233                                 ^^^H 

^^^^M         Cystit^)!)])'.  4'.)9 

Dislucatinii  <if  KluFie,  7^;^                   ^^^^H 

^^^^B          C.VHtoiil  t'imtrix  uft*'r  iri4)ei'loniy 

567 

of  leiM.  47;!  vt  ittii  .  .'tao               ^^^^B 

^^^H          CystH  of  ruujunctiva,  dTn,  H't'd 

cou;;enital,  47H.  iTS            .^^^^H 

^^^^B 

CAtaract>  if*ti                     ^^^^H 

^^^H 

ttnunmtic.  47ri.  477              ^^^^| 
treatment  of.  475  W  aeg.            ^^H 

^^^H        DAdtTocTsrrriB.  2M  ct  setj,,  315 

Dispersion  circlea,  15                                 ^^B 

^^B                 caries  in.  SUr..  290,  3(i5.  806 

Disiiohio/^is.  2fil                                        ^^ 

^^^^B                                of,  21tH 

Distortion  of  iniafp^  by  cvlindera.  138        j 

^^^^B                 disgni.i(<is  of,  «^7 

Df>l^irHtsolmi<>n,  393                               ^^ 

^^^^B                  ]ihlf>;;inonous,  295 

Dr>udi^n<'  iliaKrommatic  eye,  16            ^^B 

^^^^H                   pn>KiitM)<4          21IK 

DcMible  imagivt.  \3lO                              ^^^^H 

^^^H                 Byniptnnis  of.  2U5.  296 

after  tenotomy.  191               ^^^^H 

^^^H                 troacraont  of.  2^  f/  «ey. 
^^^H                 use  of  probes  in.  'iU9  et  m'q. 

noD-reco^ilion  of,  100      ^^^^H 

virion  iu  etrabiemus,  177          ^^^^| 

^^^H          Daltfmisui.  '2H 

Dnisou,                                               ^^^^1 

^^H         Daturia.  340.  'J41.  24.S 

Drv  oups  in  myopia.  110                   ^^^^H 

^^^^1          Decentration  of  k>iises,  St)2 

heat.  '-^5                                     ^^^M 

^^^^L        Dectiithsitioii  of  ttbrw  of  nuclei  of  (bird 

Duboisia,  240,  341                                ^^^^ 

^^^^^B 

in  correciion  of  errura  of  refrac- 

^^^B               of  Forel.  I'tO 

tion,  71 

^^^H                of  Mpynprt-.  l.V> 

in  ))y|M-ropia,  89 

^^^^B                   of  |>yniitiiLlK. 

in  KpaMin  of  aocommodation.  85,  B6 . 

^^^^B         Delirium    after    cataract   extraction, 

Dura  mater,  armn^ement  nf.  tifii          ^^M 

^^H 

Dvi^r'tt  nietlifwl  of  <n'f)T«'mat1c  nxntrisfl^^l 

^^^H          Dermoid  ^nwtlm  of  r^uDJunctiva, 

s-->» 

of  eyed.  219.  220,  22»                              ^M 

^^^H          Desc>ein^t'i»  aii'nibratie.  :t7l.  S78.  S77 

Dynamic  sfiiiint.  202  tt  ueg,.  213            ^H 
Dy»lexta,  703                                                ^M 

^^H         De«cemiti&.  107.  443.  ^T.** 

^^^H         DeCaclmit.<ut  of  elioroid,  'tSS 

^H 

^^^^B^*           of  If  tina,  iiiHt  vt  »rtf. 

Etxrtn'Moeis  of  lids.  280                     ^^^H 

^^^^^^^L 

Kub-ennjunctival.  36$,  519         ^^^^H 

^^^^^^^B                 patlu:i(;em'8is  of,  0d3 

EchinoixK.Tiia  in  irrbit,  73A                ^^^^H 

^^^^^^^B                     progUOMlei           (i-'U 

Ectopia  lenlis.  473.  475                       ^^^H 

^^^^^^^B                B}xintaiH*4)iirt  TK^very  in. 

en4 

Ectropiuai.  267                                            ^H 

^^^^^^■^              treatment  of.  iYi\  cf  «v/. 

Dap  operations  in,  S68cfM-v-*  ^71^^| 

^^^^r        Deviation  of  eyes  as  a  diagnostic  fea- 

^^B 

^^^^^^ 

hyperu-uphic.  307                              ^H 
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Eotropium,   mcchanicAl  treatment  uf. 

BtiW-hinK  <*f  litU  toRether  in.  325 

treatment  of,  208  ei  jmv/. 
Eczonm.  M«.  Sir, 

acute  iihlcKiiionoUfi,  30Q 

comew,  S'V  tt  m-g. 

of  lidti,  S50 
Ee>ptmn  opliUialmia.  Rftfl 
Elw-'trii-'ity  ih  uciilar  fwralrseii.  IM 
EttM^trolvMft  in  trichiftsi.-*.  282 

ill  vfuicutar  tiiiiiun>  uf  orbit.  789 
EIe4.*tr(i  iMftKiiH  in  removal  of  foreign 

bodies  from  vitrt-ous.  ftW  *rf  .w//. 
Embolism,  eercbnil.  <MM,  715 

in  fliomid.  .17tt.  Ok^ 

of  LvntnU  Tftinal  urtery,  601.  689 

of  retinnl  vei«eltt,  OiK)  et  &tij. 
Kiiiprf^nia  of  orbit,  764,  759 
Encontluiti,  2H0 
Endocarditis.  .184 
HnophthaliniiH,  4S(I,  469 

trauiuatif.  748 
Eutropiiiui.  iQ'Z  ct  acq. 

af^•^  trachoma,  a.")? 

opvratiuns  for.  2<(3  c^  acy. 

senile.  S<)3 

spasmodic.  26l{ 
Enucleation,  danger  to  life  aft^r,  MS 
•  ei  Met/. 

iu  iiauophUialmitin.  580 

in  staphyloma  of  sr-lera.  428 

in    srmpatlietic    opiithalmia.  &36. 
MO 

of  eye.  402 

method  of  operating,  M4 

of  fttaphylomatoua  globe,  417 
Epicauthus.  280 
Ejiilation.  253.  203 
Epilepsy.  ft4,  nH.  4JW.  660.  68tl 

amblyopia  of,  701 

of  retina,  308 
Epiphora.  S93.  296 
Episcleral  tiaaue,  -VH 
£l>if40leriti8,  425 
Epitntaxitt.  95 
Epithelial  cancer.  259 

diiw;a.4eof  ronjutictiva,  S57,  869 
Epithelioma  of  cornea.  433 
Equator,  1 
Eryaipelaa.  816,  395,  084,  6T1.  876.  689, 

TdO.  730.  781 
Euerine,  241 

after  cataract  extractiou,  3<>8 

and  cocaino  in  ghiuconia,  503 

in  mAthenttpta,  lUN 

in  giauooma,  563 

in  mtueular  asthenopia.  319 

in  [laralvitis  of  a<!CODimodBttOD,  67 
EBophoria,  214 
Ether  anirstheAia,  237 

inhaler,  authors,  288 
Ethmoid  celli!.  distt'otion  of,  760 

fracture  of.  757,  759 
£Tif»ceratio  btUbi.  401,  403 


Evb*c«ration,  inefficacy  of,    oe  a  pro- 
tection   fVoni  vrmpathetic  oph- 
thnhnia,  538 
in  iiaiiopliiltalniitifl,  5M7 
in  Dtjtpliyluma  of  sclera,  488 
in  sympathetic  ophthalmia,    632, 
MO,  644 
Examinatinn  of  eye,  35  ft  »eq. 

ana}«thetic8  in,  37 
Excavation  of  optic  nerve  in  glaucoma, 
549,  550.  551.  554,  559 
physioIuKical,  5-55 

resembling  gtauoom.1,  6SQ 
Excision  iu  ti'aclinma,  3S0 

of  aftex  In  conical  cornea.  422 
of  follicles  in  trichiaaia,  262 
of  pupil,  442.  444^  451 
Exenteratiim  (see  Evisceration) 

of  orbit.  741 
RxO[riioria.  214 

Exopfatlialniic  goitre.   163,   251,  764  €t 
ik'fj. 
treatment  of.  766  et  neq. 
ExopltthalmuH,  37,  141,  401,  496 
pulsating.  743  rt  aeq. 
troatincnt  Iff.  747 
ExpresMJim  iu  tnu'homa.  852 
Eye  diseaaea,  relative  frequoncy  of.  771 

statistics  of,  771  et  w/. 
Eye*douclie«.  244 
Eyelashes,  248 

diaeaees  of.  201  et  teq. 
evulsion  of,  253 
Eyelid,  chancre  of.  366 
coloboma  of.  2^ 
phlMi;viou  of ,  255 
vertical   divifiinn  of. 
conjunetivitie.  329 
Eyelids,  'AT}.  -M^  et  ttetj. 

alFectiotiH  of  miiscIcK  of,  381  et  acq. 
anatomy  of,  247  etaeg. 
wehymosia  of,  280 
gangrene  of.  2.j5 
glands  of,  260 
injuries  of,  278  et  aeg. 
laeerationn  of.  278 
inuaclee  of.  348  tt  iwq. 
wounds  of.  278  et  acq. 
Eye-shados,  231 
Eye-stuaee,  807 

Facial  and  hypoglossal  nerres,  rela* 
tiuns  of.  156 

nerve,  uucleua  of.  155 

tic,  2H\ 
False  i>aj>»age  by  probe.  301 
Far  point.  17 
Fascia,  oculo- orbital.  1,  168.  160.  724 

inttammation  of.  728 
Fasciculus  cructatua,  715 

nou-cniciatuH,  71S 

opticus,  715 

retroMexus.  150 
Fever,  intermittent,  3i^8,  «73 

puerperal.  584,  729 

recurrent,  06,  07,  684 
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Fever.  relaiMinp;.  514 

HL-arli*t,  07.  ]H8,  ai.\  584,  613.  615, 

010,  ow.  672.  em 

typhoid.  60.  67.  5h4.  672.  680 
^phuH.  Sf^a.  672.  UHft,  72t» 
Fibrra  uf  Mmii'r,  40».  .'i»4.  617,  020 
Filirnid    tucoare  of   conjuuctiva.   837, 

059 
Filirotiiu  (jf  choroid,  OttS 

uf  comen.  42JJ 
Field  of  vision.  21.  24  H  »fq..  ftSS 
bv  rfdiii-i'd  liKht.  24( 
defective,  in  asthennpia.  316 
incorrect  projection  of.  140 
iDKlfttK'Oniu.  &4(>,  &91I,  551,  554. 

555.  550 
ID  optic  nerTeatrophv,686,088. 

6U9 
in  optic  tiiiiirills.  66n,  667 
in  toxic  amblvoptu,  TOl 
metltrKlR  of  takliif^,  'M  et  *eg. 
a^tiir-Hkedi'feclH  iu.  667,  712 
spiral  n*Btriction  of,  704 
temptJTary  limitation  of.  IS3 
Fiftll  nerve,  etTecf.  of  irritJiliun  of,  on 
iiilra-ociilnr  tension.  470 
infUience  of.  on    Intra-ocular 

secretion,  9 
niu-lfar  oriKin  of,  155 
FilamentoiKH  koratis,  384 
Filuria  in  nnt<>rior  chAmbar.  453 
KillHl.  14*^,  150,  648.  646.  657 
FilLriitiou  auKte.  55S 
First  principal  fociia.  11 
Fistula  cornea-,  4()6,  411.  414 

lachrymal,  2im,  a05 
Flap  extraction.  4Hr) 

frntn  forehead.  272.  374 
from  temple,  272 
frnni  zvgonia,  272,  273 
nauo-huccal.  372.  278.  274 
operation.  Kuapp's.  273 

Wolfe's.  371,  274 
operations,  aiithor'a  niethtida,   373 

in  <M?trupimn,  36«  et  iicg..  371 

et  nrq. 
in  synil>Iepharon.  3tM> 
with  pedicle.  371 
Flint's  tal>let8,  formula  tctr,  077 
Flwcuhis  tif  ct'rt'lH'lhmi,  146 
FtK.'i  of  (Ltlasses.  55  <■/  w*/. 
FocuK.  anterior  principal,  11 
of  eoniea,  13 
firel  princij»al.  U 
posterior  principal.  II 

of  cornea.  12 
princiiml.  of  crystalline  lens,  13 
second  principal.  11 
FoIliiiil<«i8.  iUO.  U\ 
Fontana  s  caoal.  4 
Foreifj:n  Inxlies  in  conmnctiTa.  367 
in  ctirawi.  523 
iu  globe.  533  ri  wry 
in  kI'^^>    geiieral    considera- 
liuu6,  53Q 


ForeJKn  bodies  in  ori»it,  Tfll  ri  •ay. 
in  vitreout*.  533  et  wij. 
in  vitreons.  statlKticAof,  528 
on  conjunctiva.  53S 
Formatio  reticularis,  W^ictaeq. 
Form  ftenee.  21 
Fornix.  3(»8 
FGreter'a  operation  f<ir  riffeuin^ 

rnct.  41W 
Foe^a  jMtellaria.  472,  513     • 
Fourth  ventricle,  lesioua  In  vicinity  of. 

658 
Fovea  centralis,  5.  B95 

appearances  of,  SO.  53 
detaclinient  of.  (Wl 
minute  Htructiire  of,  30 
vasutilarity  of.  48 
Fracture  of  canal  iw  opticua.  757.  739 
of  ethmoid,  757,  759 
of  lamina  cribroea,  757 
of  .irliil,  "54  et  Sfq. 
Frontal  Ixjne,  anattimy  of,  145 
Binua,  distention  of.  749 
emphysema,  671,  749 
Fundus  ocult  aa  seen   by  ophthalmo 

scope,  47  el  neq. 
Fungus  bn^niatudes  of  eye,  087  et  m^. 

Galvanic  current  in  painljsic  of  ac- 

conunodatioD,  67 
GolvaniHrn  in  exoi>btlialiutcjj^>itre.*7M, 
767 

in  mujtculor  tuthecnpia.  220 
Qalvano-cauterv.  '2'.iii 
GaiiKliou,  ciliah-.  17.  424.  432.  4M,  1M 

ofGasser.  If.  145.  146 

of  Luys,  644.  653 

of  SoeninierinK.  146 
Oaogrene  of  lid.  255 
Onaserian  gantfHon,  9,  145,  146 
Gelseniine.  343 
General  pareeia.  67.  162 
Qenns  in  conjunctival  aac,  2S4 
Gen'ottixiin.  410 
Ql&nan  of  Henle.  350 

of  Krause,  250,  309 

of  lidK.  250 

uf  Moll.  25*1.  808 
Glass,  French,  German,  56 

index  of  refraetiou  of.  56,  M 

shell,   afti'r  syuibleptuiron    oc 
tion,  3H9 
Olaaaea.  53  et  neq. 

arraiiKemeut  of,  54  ei  tec. 

bi-cylindric,  58 

blue,  in  myopia.  Ill 

caturact.  58.  510.  511 

oolotvd.  m,  231 

after  uae  of  atnipia,  65 
in  nystagmus.  1  iS 

compariaoa    uf  old  and   ne^r  sn- 
t4>ms  of  numbering.  66.  57 

i-ylindrical,  53.  54 

decenterinK  of.  90,  303 

effect    of   change  of  puBitiaci  no 
power  of,  56,  SJ 


^^^^^^^^^^^              INDEX.                     ^^^^^                         ^^M 

Olaasee.  foci  of,  oR  et  itcq. 
for  aphakia.  AH.  510,  511 

Globe,  poles  of,  I                                              ^^^H 

protrusion  of.  37                                        ^^^H 

vesacla  of.  6                                                   ^^^H 

Iiypt'rltoiic,  53 

Glycosuria.  073.  700  (see  also  Diabetes)         ^^^| 

incidental  effectB  of.  131 

Qonococcus  of  Neisser.    33*2.  326.  376,          ^^^| 

iu    paralysis   of   accommodation. 

^^M 

(VH 

Gonorrhci^a]  ophthalmia,  835  et  wq,                ^^^| 
Gout.  878,  445,  440.  557.  570,  606,  677,           ^^H 

metric  systoni  of  numbering,  56 

nomenclature  of.  -A  et  setj. 

^^H 

oil)  niftli'x)  'if  nuiiihcring,  5(t 

Graduated  tenotomy,  334                                 ^^^H 

pnipcrliL's  "f.  ."i.i  (■/ ;(f7, 

Graefe's  etpnlibriiiin  test.  306,  314                  ^^^H 

protcctire.  '^^1 

Gmftiug.  Keverdin'H  method,  371                    ^^^H 

iwiii  of  ciu'valufp  of.  M 

Thiersch'fl  meiluKl,  371.  373,  300               ^^^1 

Binokeil,  in  myopia,  110 

GraftH  in  Hymblepharon,  20l>                              ^^^H 

sitherical.  5;j 

Granuloma  of  conjunctiva,  358,  30U                ^^^H 

sphenveyltmlric.  50.  118,  128 

^^^1 

variftiHs  of,  H^fttwy. 

Orattage,  Gilison'seveTBionforccpafor,           ^^^^| 

Olaiiconiu.  54W  et  net/.,  77« 

^^H 

RiMoliitH,  rtHl.  ThVt.  ."167 

in  iiunilentcnnjunctivitis,  830,  831           ^^^H 

aciitf  iuflaimiiatury.  'ViS 

iu  irachojiiij.  Xfictseq.                              ^^^H 

afUT  catAmct  extraction.  303 

scarificator  for.  'i^'Z                                   ^^^H 

Biit^riiiH,   .'iTO 

Graves'  dinease,  163.  2'il.  764  ei  seq.              ^^^H 

central  viniou  to.  ■V>4 

Gray  tubercle  of  Rolundn.  155                         ^^^H 

chronic.  Wl  et  set/. .  550 

Gumma  of  ciliary  body.  467                            ^^^| 

[        cocaiuf*  iu.  2S0 

iri.s,  443                                                      ^^H 

^^K  diagDoaia  of.  054  et  neg. 

Quuintata.  163                                                       ^^^1 

Gummy  tumors  of  conjunctiva,  858               ^^^H 

^^^  etinlojfv  «»f,  .557  *•(  ftcq. 

Gun-&bot  wounds  of  on>it.  753                         ^^^^| 

hemorrhagic.  553,  607 

Gymnastic  prisma,  330.  333                            ^^^H 

hereditj-  of.  .V)7 

^^^^H 

in  niicrophthnlmuH.  5113 

^^^H 

in  myopia,  540.  56».  570 

Haixucinatioks,  bemianopic,  712                 ^^^| 

in  second  evi' following  iridectomy 

Halo  around  macula  liitea.  50                           ^^^^| 

on  first.  'm<i 

in  glaucoma,  551.  550                                  ^^^^| 

iridectomy  in.  5G4  et  seg. 

llebetudo  vimutt.  107                                                 ^^^H 

malignant,  5A7 

Mfbni'H  ointment  in  blepharitis,  353               ^^^^| 

operative  treatment  of.   Itased   on 

ilemenilopia.  U37,  703                                        ^^H 

pathological   examinations,   57U 

Hfini-achroniatopAia.  713                                   ^^^H 

ft  w//. 

Hciiiiamblynpia.  IHl                                                ^^^^| 

opticociliary  neurectomy  in,  566 

Hemiansestliesia.  163,  657                                  ^^^H 

paraoente»>is'ici.  57ii 

Hemianopia.    316.   644,  647.  640,   0S7.           ^^H 

[MithogenmiH  of.  .hu  H  setj. 

707  ^/w/.                                            ^^^1 

pathology  of.  550  ct  neq. ,  570  ct  »eq. 

binasjil.  707.  708  et  «oo.                                ^^^| 
bitemporal,  647,  707.  700.  710                    ^^^1 

pri'tgiitisis  in,  55()  et  swfj. 

rplcnlidu  th»*iiry  nf,  5*18 

boiiiulHry  line  in,  71t,  733                           ^^^^| 

Bclcrotomy  in,  5t34  ct  se/j. 

central.  707  et  tteq.                                        ^^^H 

H(H'4mdarium.  .VWl 

cortical,  713,  714                                          ^^^1 

seouuilary  di-^'tfiieratiouA  iu,  05S 

diaguosiH  of,  715  et  iteq.                              ^^^^| 

BiruplcK.*54t:$ 

due  to  aneurism  of  internal  Caro*          ^^^H 

strt^tching  of  infra- trochlear  nerve 

^^H 

in,  .VW 

due  to  lesion  of  angular  g\Tus.          ^^^| 

subacute.  S53 

714                                                    ^H 

subjective  synipU»ni«  of,  XiO 

of  calcerine  fissure.  714                        ^^^H 

symptoms  of,  "4!^  rt  Hty. 

of  chiasm,  70U.  710                                ^^H 

treatment  of.  5tJ3  d  itetf. 

of  cms,                                                     ^^^^1 

value  of  operations  in.  5C5,  570 

of  Guneus.  714                                        ^^^^| 

with  aUsent^e  of  iris,  5H2 

of  internal  ca|>sule,  167,  718                ^^^H 

with  deep  anterior  chamber.  570 

of  optic  radiations,  714                        ^^^H 

with  intlamniation.  55J.  5o2 

of  orbit.  708                                         ^^H 

Glioma  retime,  467,  514.  687  et  eeq. 

of  priniar}'  ganglia.  718                     ^^^H 

Globe,  anat<jmy  of.  1 

of  tractuu,  713  et  gi-f/.                             ^^^H 

■           anteru-poeteriDr  diameter  of.  1 

due  to  localized  meningitis,  713                ^^^H 

1         axis  of,  I 

tumor  at  base  of  brain.  718                ^^^H 

^^_  lymph  circulation  uf,  8 

epitome  of  KvmptomH  of  (Seguin),           ^^^H 

^^■measurements  of.  3 

716                                                            ^^M 

^^Vnutrition  of.  8 

for  color.  713                                              ^^^| 

^H       798              ^^^^^^^to! 

H^H 

^^^^1         Beroianopia,  bomouymoru,    644.   647, 

Hot  apnltcatioDB  is  puraieiii  ooniuiic-         1 

^^H 

livitis,  33(t.  Ml                                             J 

^^^^H                 hoDiOTiTinous.  laUral.  TOT.  710 

Hun]or,  aqueous.  3                                   ^^m 

^^^^H                        iliaKram  illniitruttnp.  713 

vitreous,  3                                             ^^H 

^^^^H                 hnmonyinniis  nnailr.ints  of.  712 

Hyalitis,  513ef  «>9.                             ^^^^B 

^^^^H                 li^ioiiH  priHltK-iii^'.  Ti>8  tf  wrj. 

(liai^oetHnf.                                ^^^^^1 

^^^^L                locutiuu  of  lesion  in,  U44 

in  soft  L-atamci.  ^\1                   ^^^^H 

^^^^K               mnuoculur.  70H 

prognoaiain.  510  W  am.              ^^^^H 
piinilant,  513,  A14.  51*                ^^^^^| 

^^^^^V                linriplipraL  70T  et  wq. 

^^^^V               jwripberal    limitation    of    visual 

treatment  of.  510  et  «m.               ^^^^B 
Hyaloid  artery,  K.  ."ifi.  513.  518       ^^^H 

^^^m                   flelclfl  in, 

^^^^H                    pt\>;^i(jsiH 

menitirane.  513                              ^^^^^| 

^^^^B                [mpillui-y  reHL-tiuu  in,  -ISS 

Hydru<.-eplmlu.v  071                             ^^^^H 

^^^^^^^B           uvutuieut  of. 

inteniiiN.  *WA                                 ^^^^^fl 

^^^^^^^ft          Womicke's  pupillary  ^vinpioin  in. 

Hydrocliiiiou.                                        ^^^^^B 

^^^^^              706.  7{)d,  713. 

Hydrophthalmua,  553                          ^^^^H 

^^^^V                with  rotn>  tulltar  lUMiritJA,  70H 
^^^^B          Heniiiinopic  liailiitMnfttiniiH,  713 

in  myopia,  10-J                                          1 

Hyclrotlierapv  in  ocular  paralracA.  IW   J 

^^^^H          HimiiunupAia  (see  Ileniianopia) 

Hyoacine.  340,  ^41                                        ^H 

^^^H          Hcoiiauixiu.  MVl,  ItU 

in  st>A-sm  of  at^commndatioD.  W       ^^| 

^^^H          Honiiopic  pupillary  inaction,  708.  700, 

Hyi)erB'n)ia  pnlp<>hniliH,  311,  312            ^^B 

HyperH^thettia  retimt?.  197                      ^^B 

^^H         Hemiplegia.  04.  IS7.  VM.  WH.  I7:>,  40», 

Hyperlx-tlic  glosseti.  41'1                               ^^B 

HyiK'n-s4)phoria.  314                                    ^^B 

^^^H                crcraeil, 

HyiH-r^'Aoplioria,  314                                   ^^fl 

^^^^H         Hemorrhage,  amblyopia  from,  OOS 

HyiK^rmetropia  (sec  Hyperopia)              ^^| 
Hy|)en>pia,  09.  U'i  et  ne*/.                             ^^M 

^^^^B                 boneatli  cimhnu-liva,  519 
^^^B                  ren-l>rat,  \m.  OtHI 

anatomical  charscleriBtiCB  of,  88     ^^| 

^^^^m                foUon-iu^irideutcmv  for  glaucoma, 

axial  Ul                                              ^M 

^^^B                   5«t).  .^uu 

fv>niplicatious  of.  80                     ^^^^H 

^^^^B                 into  autorior  chatuber,  TjIU 

dia>:iiMsis  uf.  SO                              ^^^^^B 

^^^^1                 into  canal  uf  Petit  hl^ 

oxtrL'ou'.  IW                                     ^^^^H 

^^^^H                into  choroiij.  r>87 

facultative.  84                                        ^^B 

^^^^1                 into  orbit. 

in  Ktrabiuniut  conTergtmi    l''U^^^| 

^^^^1                 into  retina,  (KIA  et  aetj. 

gpif.                                          ^^^^^B 

^^^^m                 intrt  Hhoath  nf  optic  riprve,  759 

mydriatics  In,  8ft                        ^^^H 

^^^V                   inhi  vitreniis.  .M8.  'tl7.  o^O 

prDgmHiH  in.  80                                ^^^^^fl 

^^^H          BemurrlmKes  in  myopia.  V'k  101 
^^^H         Herpes  cornt'n\  ;tH(),  38H 

size  of  image  in.  7S                    ^^^^B 

statistics  of.  ftOfff  seq.                  ^^^^B 

^^^H                         tvi^utnieutH  of.  884  et  seq. 

treatment  of.  H7                                       ^^H 

^^^K                of  cunjunciiva.  %a,  360 

Hyperphoria.  313.  314.  '210.  2t».  S9      ^H 

^^^^H                zoster  rruntalis,  3l.*i 

lIvpoKl<)(?>>iii.s.  relationA  of,  ISO                  ^^B 

^^^M                       uphtliHlminis,     356.    237.    368. 

HyiHipyuiii,  375.  440                                     ^M 

^^H                            d6«.  383 

keratitis,  895.  307  et  e^.                           1 

^^^B         Herpetifonn  keratitis.  3S5 

courae  and  symptoms  of,  898     J 

^^^H          Hi^teropltoria.  214 

etinloKV  of,  397                                 ^^B 

^^^H         He:iagonnl      pigment -epithelium      of 

treatmenl  nf,  896  ef  0eq.             ^^M 

^^^H 

Hypotonv,  460,  4G6                               ^^^H 

^^H           Hippuit.  4H4,  Am 

HyaU-ria'  04                                           ^^^H 

^^^H          BtxlKkimt'  (liHPiiso,  796 

^^^^^B 

^^H          Homatropio,  t>40.  241 

Illumination  by  piano  mirror.  86  ^^^^fl 

^^^^(                 in  eorreclionorcrrora  of  refraction. 

focal,  35                                        ^^^H 

^^H 

<>bli(|ue,  35                                             ^^H 

^^^^H                in  hy])eropia,  8fl 

ImaRos.  dcterminationuf  sizo  of.  13,  l^^^^l 

^^^^1                in  eiiatun  of  atx'ommodatJon,  08 
^^^B          Hookft,  SnelleD's.  33 

produced  by  glassee,  M                     ^^M 
Inch.  Austrian.  J>A                                    ^^M 

^^^H          Uordeolum, 

English.  55.  .50                                      ^H 

^^^^B          Horizontal  iiiHridian,  1 

erpiiralent  in  dioptrt«e,  57       ^^M 

^^^H          UuriiffK  (liseuM>,  4(Itt.  748 

PariH.         50                                     ^^^^H 

^^H                  muficle,  \m.  3S0 

PrusHian,  55                                   ^^^^^B 

^^^H          Homy  f^'ovvtbs,  2tiO 

Index  of  refraction.  10                      ^^^^H 

^^^^B           Horopter.   134 

of  cornea.  10.  374                        ^^| 

^^^H          Hoi  applications.  244 

of  crystalline  lenH.  10.  12            ^^B 

^^^B                       in  fflaucoma.  504 

of  gloiss.  55,  50                                ^^B 

^^^^^^                    in  interstitial  keratitis,  S9S 

Indirect  method  of  using  opbtbalmo-  ^^| 

^^^^^H              in  irilie.  U7,  A4H 

«0Q^.  40,  43                                    ^^^M 

^^^^^^^^^^^^^^         INDKX.                  ^^^^^                              H 

^infnndibuliiin.  64t.  W3 

Iris,  prolMse  of.  SSt                                            ^H 
after  cataract  contractitui,  503,             ^H 

InjurifM  of  k'oI"'.  ^^^  ^  »^' 

luuculHtiun  with  bleDorrhceal  pus  in 

^^H 

traelioma.  3M 

sarcoma  of,  453                                          ^^^^| 

Ituianitv,  07 

npttincter  of,  5                                           ^^^^| 

iDtf^rria'l  capsuie.  146.  148.  IS?.  057.  715 

tremulous,  430                                           ^^^^| 

InU-r  pupiLarv  distaDce.  187.  433 

tuliercle  of,  443,  452                                  ^^^1 

lntrn-^»cular  li>nHii)n  (see  Tenaiou) 

tumors  of,  451  H  3eq.                               ^^^^M 

Icv^rt^l  inisgt:^.  method  of  using  oph- 

vascular  growths  in,  45S                         ^^^H 

thalmosco|je  by,  40 

Iritis,  440  et  itcq.                                              ^^^H 

loditin    inj<H-tions  in    dctacliment    of 

cautHM  of,  'A5                                             ^^^^1 

retina,  6}t6 

450                                                   ^^^^1 

Iodoform.  S;t3 

complications  of,  443                               ^^^^| 

Iridarnlaiou.  460 

couHlitutioual  troatmont  of,  448            ^^^^| 

Iridect4^my,  245.  454 

fallowing  cataract  extraction.  506.             ^H 

cystoid  cicatrix  after,  567 

5*>:                                           ^^M 

expkinatioD  of  effects  of,  in  glau- 

gonorrho^al,  445,  440                                ^^^H 

cnma.  MMi 

gouty,  treatment,  440                               ^^^^| 

followed  by  cataract.  567 

^immy,  442,  443                                       ^^^H 
iridecbimy  in.  450.  451                            ^^^H 

for  therawutic  pnrpoHes.  454 
for  vinual  piir|M>»**H,  454 

paracentesis  in,  447,  450                          ^^^H 

in  ealarat't  extraction,  409 

plastic,  443                                                  ^^^H 

in  conical  cornea.  4:il 

proKUOHis  in,  446                                    ^^^H 

in  cx>rnoal  affections,  383 

rheumatic,  443,  445,  447                          ^^^H 

in  corneal  opacity.  412 

In  detachment  of  retina,  686 

treatment  of,  449                             ^^^H 

in  glaucoma.  564  ^t  iteq. 

sequdffi  of.  -144  <>/  ttetj.                           ^^^H 

Htatistit-a  of.  572 

serous.  407.  442.  400,  583,  575                ^^H 

in  irititt.  45i>.  451 

fllgns  of.  440  ct  iieq.                                ^^^H 

in  jileryKimu-  370 

8poni;y,  442,  570                                        ^^^H 

in  amular  cataract.  4&3 

suppurative.  442,  -143                                   ^^^^| 

Instruments.  455,  450 

traumatic,  442                                                ^^^^| 

metJiocIof  (>|>enitinK,  4fifietiieq..  580 

treatment  of.  •f4fl  vt  ttrq.                             ^^^^M 

value  of.  in  jflaucomu.  670 

varieties  of,  442                                         ^^^H 

Irideremia.  4.*^ 

Iritomy,  450                                                       ^^^H 

Iridesis  in  cuuical  cornea,  423 

in  zonular  cataract.  493                            ^^^^| 

Irido-cvclitis.  405 

Iscbiemia  of  retina,  600                                ^^^^M 

Iri<lo<l<^ii4.  4.'V4.  461 

^^^^H 

Irid«-diaIyBi8.4fiO 

Jaborandi.  241,  242                                      ^^^H 

Irido-donesis.  4:iy 

Jequirit^'  in  trarhoroa,  354.  355                    ^^^^| 

Irido-rhexi.s.  454.  400 

in  vascular  keratitis,  3ijS                      ^^^^M 

Iridotoinv.  246,  412.  454.  459 

^^^^H 

Iris.  2.  115.  430  et  nftf. 

KARrOKl>'ESI8.  372,  375                                         ^^^1 

absence  of  pijirnient  in,  489 

Keratitis.  378  et  geq.                                    ^^^H 

anatomy  of,  4JW)  tt  »r(/. 

bullosa,  385                                                  ^^H 

angle  of,  430 

dendritica,  exulcerans,  mycotica,         ^^^| 

avulsion  of.  416 

400                                                                    ^M 

^H      cotolmnia  of,  431t,  775 

ditru^ta.  380  et  iteq.                                       ^^^M 

^^^H     complete'  reiticA'al  of,  246 

f!J:iiiit'iit<j«a,  384                                         ^^^^H 

^^H      condyloma  of,  44!} 

hcr|H:-tiformis,  385                                     ^^^^| 

oongHuital  defects  of,  439 

interstitialiM,  380  et  s^/.                         ^^^H 

cysta  in.  452 

conserutiva,  386                                 ^^^^| 

dialysis  of,  520 

etiology  of,  389  et  neq.                      ^^^H 

functional  diaeasen  of,  484  et  teq. 

pi-ognosis  in.  302                                ^^^H 

[lathnldtry  of.  487 

symptonis  of.  300  et  acq.                  ^^^M 

prognoHis  in.  437 

treatment  of,  303                                    ^H 

treatment  of.  437 

iridectomy  in,  888                                     ^^^H 

granulniiia  of.  452 

malarial.  388.  380                                      ^^H 

incarceration  of.  of ter  cataract  ex- 

mycotica. 376,  395                                     ^^^H 

traction.  5<I2 

dendritica,  376.  380                           ^^^H 

inflammation  of,  440  ct  seq. 

neuro-Tiaralytica,  305,  402efseg,           ^^^H 

lyraphomata  of.  452 

nummulRrJR.  iWy,  4t0                                ^^^H 

operations  on.  454  et  seq. 

parenchymal'' isa.  380  vt  Heq.                     ^^^^M 

piuiiientof.  481 

plUyctenuIaris.  379  et  iteq.                        ^^^^M 
trcatinejit  of,  381  et  aeq.                ^^^^M 

pillar  of.  480 

pttyaiology  of.  480  et  aeq, 

• 

postica,  407  et  aeq,                                 ^^^H 

H                                                                         INDEX.                                                      ^^H 

^M              Keralitin.  pot!itif*a.  jiatliology  of,  406 

Lens,   crystalline,    eluuigee  in,  ia  le-    ^| 

^M                      AcriifiilftfU).  :^U 

pommodation.  17                        ^H 

^^^^                  iMHiueljf  nf.  411  ft  scq. 

coloboma  of,  473.  474             ^^^^B 

^^^^L               salxliviitiou.t  of.  AtH 

coocwuion  of.  607                  ^^^^H 

^^^H              suportiriiilis  punilenta  discreta,S90 

dt'velopinc'nt  of,  472              ^^^^^ 

^^^^H                BUppurutiva.  HM  et  aaj. 

dialiination  of.  473  rt  mtq.      ^^^^H 

^^^H               symptonut  <if,  878  Et  iteq. 

coiiK^nitiii.  47;),  475             ^^| 

^^^H               vancukRtt,  SH6  ei  weq. 

i*atJinirt,  4HU                ^^^^H 

^^^H              xerutira.  Slf'j 

proKUusitf  ID.  475            ^^^^H 

^^^■^              zonulans,  fiillowinjf  jrlauroma,  410 

Kymptoins  of.  474            ^^^^H 

■^                Kenilo'imilacia.*;!:!!.  :{W.  IWri.  404 

trautnatic.  475.  477                ^^| 

^B                KertittMcupv  (»ef  Sliuduw  t4^tj 

tn>alinent  uf.  475  r/  »rq.        ^H 

■                Kidiu-v  diM-aM-.  HUO,  012,  613,  615,  616, 

increaM-Ltf  refractive indtsxof,     ^H 

■                     (i2t>.  021.  522.  OKH 

in  decjrer  layvrb.  15                    ^^k 

^1              Kopiopia.  1S7 

increaae  of  aize  of,  with  ag^.      ^\ 

m\                                      J 

index  of  refraction  of.  10.  13       ^M 

H               LAltARnAQUF.'A  Mtliition.  2:t3 

H                               in  epith'-lioma.  2-')9 

luxation  of,  5:^(1                               ^| 

^B                Labio-jj;lohNo  ljtryiiKi-iil  iMii-alyftm,  175 

optical  ci'nin- <»f,  13                      ^^k 

^H                 I^u'cnitniti  uf  irhoroid,  i»87 

principal  f(x  us  t.>f,  12                     ^^k 

^^^^         Laclirjiiml  iibsc^vtss.  29r> 

radii  of  cun-atiu-e  of  mrfaeet    ^| 

^^^ft              apparatus.  anatC'iny  of,  2113  e%  acq. 

■ 

^^^^K                        liiticnM'H  of,  2U2  rf  tKq. 

rvmovalof.  from  T-itrefnu.witb     ^H 

^^B             fistula,  mi.^ 

SpDOO,  AOl                                          ^H 

^^K             fflaud.  21>2 

sclerosis  of,  470.  4dt.  485             H 

^^^^^^^1               (liBeaseo  nf. 

eize  of.  4(^                                   ^1 

^^^^^1             diBlocHtiori  iif,  2M 

ttuspciufory  lifraxnent  of.  5,  440.     _^| 

^^^^^^^             extirpetion  of,  307 

462,  472,  513                            ^^^H 

^^^^T                  '  tuniora  of,  7SQ 

toric.                                        ^^^^H 

^^H               knife,  AgDew  ».  ?U9.  300 

Lensea  (see  Olanecs)                             ^^^^| 

forms  of,  54                                      ^^^^H 

^^H                       author'8.  :»HI,  a<JO 

properties  of,  10                              ^^^^| 
Iicuticuiar  ganglion,  17                         ^^^^| 

^^^^1               probeH.  '-^iili  f(  Me^. 

^^^1                SAC.  -Xi.  ^1>2 

Lepra.  452                                                        ^H 

^^^^^^^B                         alM(CC>is8  nf. 

l^pt4Hhrix  TarJirymalis.  294,  800.  307      ^H 

^^^^^^H              catan-h                    Jir^/. 

]>-«t-r  circlex.  1                                              ^^| 

^^^^^^V             chnmiL-  UisU'ntiou  nf.  294 

LcuctM'ythcniia.  452,  613,  622              ^^^H 

^^^^^^V 

Leurnma,  'A1><                                          ^^^^H 

^^^^^^ft               miciYi-orguiiitiniH  in,  295 

adlucn'us.  378,  405                          ^^^H 

^^^^^H               ubliteratiuD  of.  30:i.  ;1U4 

curuev.                                              ^^^^H 

^^^^^^^1               plil(>;;ti)i>uuU!<  iridaniiimtinu  nf. 

Lipaukent.  jioctinifomi,  4                    ^^^^H 

^^^^H                          804 

Li^anieutuin  annulare,  6                       ^^^^| 

^^^^^1              8yriii;.MnK  uf.  W^l.  300 

Li^bt  sense.  30                                                ^H 

^^^^^^        trouble,  (i»n>;**r  from,  in  cataract 

in  optic  nene  atrophy.  686           ^H 

^H                        extrnrttfiii.  2Jl.'i 

streak,  explunatinn   nf,  on  n>tinal      ^| 

^B               Lad  ir>- mat  ion.  estcsBive,  307 

vessf  In.  ."H>  ef  aft/.                                      ^^ 

^B               Lactirvnin-naAal  ftui't,  2t>3 

mibjiH;[ivf  jicnuatutna  of,  81 

^H                Lot'ophthaliniiK    2H3 

LiKbtniut;  stroke,  loss  of  ^iglit  1^,  flO^^^^J 

■               La  grippe.  11)3.  C89 

Limbutt  cornea*.  8.  371                           ^^^^H 

^K               Lainina  L-iiit-rea  terruinalis,  644 

Line  of  lixatiun,  178                              ^^^^H 

^^K              cribrosit.  424,  (tSO 

Lippitudo.  252                                         ^^^H 

^^^H                      fracture  of,  757 

Liquor  plumbi  subacetatia,  S53          ^^^^| 

^^^^                fusca,  573 

Listin^'H  reducwl  eye,  12                       ^^^^H 

■^              Lanolin.  237 

Localisation.  CfTeliral,  053  ?f  mo.              ^^| 
Locomotor  ataxia.  06,  67,  16^.  494.  486,    ^M 

■              Lead  poisoning.  1C3.  013,  672.  683,  688 

■               Lct^rli,  artiticiul.  243 

645,  rH6                                                          ^M 

H                       Hetuteloup's,  243 

Lung  ciliary  arteries,  7.  434,  573              ^H 

H              Leeohefl.  243 

LujMid  growtlm,  250                                      ^^M 

^1                     in  myopia,  104) 

LupUH  uim  (txetlens,  S59                                ^H 

^1                       in  ocular  paralyitiH.  106 

uf  conjunctiva,  367,  368,  850              ^H 

^B                       in  spasm  of  acL-omniodation.  05 

treatment  of,  360                                    ^H 

■               L(>mul«ouR.  148,  iry},  643.  046.  657 

Luy'slMMly,  146.  1.^)0                                  ^^^M 

H               Lens.  BrUfkeK.  3<1 

Lyiiiph  cbannels  of  cornea,  tt               ^^^^| 

^^^_                CO'Blallint.'.  S.  ».'i.  471  «<  w^. 

55H                           ^^^^H 

^^^H                    anatomy  of,  471 

circulatuui  of  globe,  8                   ^^^^^| 

^^^^^^^             capeule  uf ,  % 

current,  intraocular,  B                  ^^^^H 
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Ljinph  space,  iDtra-vaj^inal.  of  optic 
sheath,  8 

spaces.  iHTivasriilar.  S 
Lymphoid  tie^iie  of  cocjuDctiva.  309 
LfznphotnAta,  163 

of  iriB,  4fi2 


JIacui*a  ooruere.  878,  411 
lutea.  0.  595 

colobfima  of.  105.  597 
lialo  ai-otind.  50 
vftHriilArity  of,  48 
MaHBrtwis.  2oa,  261 
9iad(lox  prism.  310.  313 

rod.  210.  21S 
Magnet,  Bradford'B.i'125 
Gniening's.  i>£-'^ 
IlirttciitierKR.  MS 
in  r«*iiinviil  iif  foreiftn  bo<lira  from 
vitreoiiH,  52A  et  (kw, 
Blagnifyiog  power  of  opluliahnoftenpe. 

Malar  tK>DP.  dislocation  of,  754 
Malaria,  308.  »7(*,  4-13 
Mahirial  keralitm.  3F<8,  liSd 
Maliii^orin^,  710 
Mariottc's  bliuri  spot,  1>^1 
MsiUiag*'  iu  riitaraet.  48S 

in  tiHiKcular  asthenopia.  319 

in  retinal  embolism,  605 
Masturbation.  G6 
Meaalea,  t8S.  Sir),  613.  630,  673 
Measurements  of  globe.  2 
Mf^chanical  exercise   in  ocular  paral- 

Medulla  obJanKata.  146 

anatoniT  of,  147  et  seq. 
trac'lM  of.  147 
"MeduHa  head"'  nerva  614.  668 
MeKaloplithalinuH.  Ti't 
Mfjjiidopsia.  oHl.  634 
Mfjjriius.  598  et  «■</. 
Meibomian  ^liind.s,  25(1.  308 
Membrana  liiiiilaiiK,  5u 
externa.  ol'S 
interna,  595 
plipillaris  t'^''^^^*^^^'^-'^^ 
MeniDiritis.  KVl  516.  6<V),  «72.  673.  675. 
676.  e!<9,  715.  718,  7:iO,  740.  742 
cerehninpifial.  872.  073.  670 
following  cuiti-l^atitin,  545  et  9eq. 
tubercular.  \tiA.  071.  673,  677 
MenwlJiml  dt;..>rd.-r».  05.  (W9.  B12 
Mental    Mimln^iM.   004,   708  (set*  Mind 

b.  and  Psjrchie  b.) 
Mercuriobi  in  iritis,  448 
^IiTiiliaiiK  of  >;li)l>e.  1 
Metaraorphopsia.  lOI,  581.  587.  000.634, 

630.  0^4.  oy.-i 
Methyl  violet.  'iM 
Metric  anRle.  2<« 

of  convergence.  433 
system  of  nuiidterinf;  glasses,  50 
Meynert's  bundle.  IWl 
Microbes  in  conjuuL-tival  sac,  284 


Microorganisms  in  corneal  ulceration. 
394,  395 
in  darryo-cystitis,  305 
in  ptervgium.  309 
Microphtha"lmus,  439,  408.  775 
Mirniiwia,  581.  (124 
Microt>poron  trarhoiiiatosum,  344 
Mi^^ne.  599.  702 
Miliary  aneurisms-of  retina.  410 
Milium,  2tJi» 
Mind  blindiittvs.  050.  7U  (see  Mental  b. 

and  Psycliic  b- 1 
Miner's  nystaKuius,  174 
Mobilitv  of  f  ve.  30 
Moleo.  £6t 

MoUuBcum  contagiosum.  250,  357 
Monocular  BcroinnnHlutinn,  IH 
Moon  blindness.  704 
Motor ari^a.Hufbmiu,  150, 157,  054t'(«C9. 

tTHrt.'*.  147  ft  w)/, 
Mucous  patches  on  conjunctiva,  858 
Multiple  sclervsls.  104,  072,  0»S 
Muni|w,  5K4 

3fnscw  rolitantes,  100.  486,  518 
Muscarine,  243 
Musete,  i:iiiary,  0 

of  IV)u-niau.  403 

of  Brfleke,  40a 

of  HorniT,   HHi.  250 

of  Midler.  430.  724.  748 

of  Kiolani,   24S 
Muscles,  methods  of  testing,  304,  205, 
210  ct  seq. 

ocular  lAoe  Ocularmuscles) 

of  eyelids,  34H  e/  nvq. 
Muscular  apparatus,  normal  status  of. 
301  tt  itftj. 

aslbemij'ia.  197,  iUietneg. 

insntflrienry.  202  et  aeq. 

general  const  deratluna,  206  et 

tieti. 
vertical.  310.  223,  229 

relations,  reversal  of.  for  distance 
and  near,  2IK 
Music  deafness.  050 
Mydriasis.  434 
Mydriatics,  240.  241.  t-t  neq. 

danger  froni,  in  glaucoma,  504 

in  astigmatism.  118 

in  hvperopia,  HO 
Myelitisi  400 

acute,  accompanied  by  optic  neu- 
ritis, 073.  073 
Myopia,  09.  92  f(  niy. 

atrophic  citauges  in,  110 

axial,  93 

cataract  in.  101 

causes  of.  08  et  aeq. 

central  choroidal  changes  in.  101 

centre  of  motion  in,  1(12 

choroidal  i^haDges  in.  lOl.  .581 

complications  in.  07  tt  seq. 

congenital.  92.  95.   103 

constitutional  causes  of.  95 

detw-hment  of  retina  in.  98,  101. 
110 
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Myopia,  (Jiagnosis  of,  XOS 

due  tooceupfitiim,  104 

functional  disturbaQces  in,  Bfi 

heniDtrlmgeB  iu,  Mfi.  101,  110 

hereditarr,  103 

hyiimphtfialrmiiit  in.  JOS 

inflanijiiatorj.  1^5.  109 

inl^uence  of  niuscles'  iu  producing. 
ft4  et  neq. 

in  e<:hool  children,  li>l 

tnali^iuit,  liUl 

lnon*>L*ular,  116 

mufic'ul&r  asthenopia  in,  108 
iufftpaolty  ia,  lOl 

Ophth^lnio^c^pic    picture   iOt  M  f!^ 
wq..   1(15 

Optic  nervt  atrophy  in,  582 

prtthologioal  iiniittnuy  of,  98  et  seq. 

pwTftleace  of,  AS 

prisEDBin.  10!) 

proficnoek  in,  103  t^t  k^iq. 

projiliiylaxis,  lOS 

scotoma  in.  110 

fl^lectioti  of  gbunaes  in,  106  ei  aeg. 

BIZ*?  of  image  in.  72 

slowly  progreseive,  107 

Bpaerti  of  Ac-i-omut>ilatlon  in,  104 

Btationary.  107 

statisticB  of,  lOit'tseq. 

temUMuy  in,  227 

treatment  nf,  JOB  et  aeq^ 

with  cfitarHCt,  480 
MyofliB.  4JJ4,  435 

frnin  irritation  of  rerehral  centre, 
43r. 

paralvlic.  435.  438 
Myotics.  '^40,  241 

general  conclusions,  243 

NvEVi.  260,  261 

Nasal  catarrh  as  a  cause  of  asthenopia, 
217 
duct.  293 

catarrh  of,  294 

obstruction  of.  394 

stricture  of,  299 
Near  point.  17 
Nebula,  37H 

Needles  for  advanrement,  229 
Nerve,  ojitic  (see  Optic  nerve) 
Nerves,  cranial.  14")  et  seq. 

diagram  showing  origins  of,  153 

relations  of,   at  base  of  brain, 

lonKciliary,425.  432,  433 
ocular.  133.  147  vt  seq. 
short  ciliary,  425.  432,  433 
Neuralgia,  dental,  fifi 

facial,  cocaine  in.  237 
Neuritis  optica,  (>(i2  ff  Kvq. 

after  orbital  afffctions,  076 
albuiniuurica.  677 
anatomical   cbaracteristics  of, 

6(>7  i't  ttcq. 
apoplectica.  665 
axial,  67».  679,  680,  681,  683,  684 


TTcuritis  optica.,  axiajl.  (ron}^iiit&!.  ttl  , 
brain  aymptoais  in,  61^ 
clM'mical    irritAtiaa  tbetiy  4 

674 
deaccndens.  GfiS.   CdiefHg. 
diagsosis  of>  675 
etiology  of.  670 
^ertti  theory  of.  674 
glycosurica,  677 
neniorrhai^cak.  Q6& 
idio^jatblca,  GTS 
intti^itialis,  668 
monoculaxis,  664 
fTortial,   602 

pathogeoeeis  of,  673  ef  hbq. 
patboloEy  of,  S84.  tJ&S 
l^eri  axuil,  681 
ptognoeis  in.  676 
relation  of,  to  intra  cr&Dlaldb' 

oB£f.  670  ei  aeq. 
retrobiUbai-Ls.    663,    C65,  078 1 
seg^. ,   733 
cases  of.  B&O,  6S1 
causea  ftf,   est,  flHS 
due  to  alcohol,  GTS,  6SJ  i 
aeg. 
la  grippe.  683 
tobacco.  B7B,683rfi 
toric.  cauaes  of,  «ftS 
Opthai  ruosc'Opic 
tore  in.  6«S 
treAtm^nt  of,  682.  fi6l 
with  heruianopia,  70^ 
Bubjer-tive  syinptomfl  of,  S66ft 
seq. 
syphilitica.  676 
treatment  of.  677  et  f^. 
with    dropping  of   fluid  from 
nose,  666 
Neuro-retinitis  descendens,  662,  664  tf 
seq. 
following  sunstroke,  672 
pigmentosa,  629 
sympathetica.  535 
syphilitica,  623 
with  brain  tumor,  66.J 
Nicotine  paralysis,  162 

poisoning,  163 
Night  blindness,  703 
Nitrate  of  silver,  234 

in  blepharitis.  2^53 
in      conjunctival      inflamma- 
tions, 318.  332.  323,  31^4,  S26. 
329,  330.  350.  351 
in  eczema  of  lids,  256 
in  lachrvmal  troubles,  298,  299, 

303.  307 
in  trachoma.  350,  351 
Nodal  point,  11 

of  cornea.  12 
Nubecula,  378,  411 
Nuclear  paralvsis   of   ocular  muscles, 

160.  161,  163 
Nuclei  of  fifth  nerve,  155 

of  third  nerve,  153  et  seq. 
Nucleus  cuneatus,  148 


^^^^^^^^^^^^^^                      ^^^^^                H 

^«upi«i8  (cracUie,  148 

OphUialniotKTope,    indirect  method  uf             ^| 

of  facial  DtTve.  155 

employing.  40.  42                                        ^H 

of  iiixth  nt-rTf.  155 

maj^ifyiD>;  power  <rf.  42                       ^^^H 

of  tn«:Iil<.'aris,    153,  154 

varii-tit^  of.  43  et  WYy.                                 ^^^^H 

Nummular  keratitiB.  385 

Opbttialm<m-r;pit'.  picture.  47  ei  8etf,            ^^^H 

Nutrition  of  Klobe,  tj 

Optic  centre.  tVHt                                               ^^^H 

Nyctalopia.  705 

conlrcft.  priiiuiry,  715                               ^^^^| 

Nysta^nus,  173  Wsw/..  474.  574 
etiology  of,  1 74  el  «v/. 

chiasm,  145,  147                                       ^^^H 

disc,  anatomically  otaI,  122.  059         ^^^H 

in  (-oiip^nital  rutaract  464 

congertt'iun  of.  Oil                             ^^^^M 

mowocubr,  173.  174 

•■woolly."  t^,  576                          ^^H 

treatment  of,  175 

lobes.  710                                               ^^H 

nerve,  S.  641  et  msj.                               ^^^^| 

Oblique  illumiuation.  S5 

aniemiaof.  OOJ)                               ^^^^| 

Occlusion  of  pupil.  442.  444.  451.  465 

Buatomv  of.  041  ct  acq.                   ^^^H 

Ocular  iJiutH^U'H.  wtioni^  of.  133 

auotiiulips  of,  11)5                              ^^^^1 

adv'aaoomeut  of,  166  ft  set/. 

arrangtmienl  oif  fibres  in,  631.       ^^^H 

anatomy  of.  133  et  wi/. 

^^H 

diagram  of  origins  of.  755 

atrophies    follow  lug    detrtruc-         ^^^H 

pliysioliiKy  of,  lii2  et  ncq. 

of,  04.1                                                ^H 

spusni  of,  173  ft  neq. 

atrophy  uf.  104.  OM^  et  w.^.               ^^^H 

paralyAtw.  etiolopy  of,  103  et  xq. 

cau»e»  of.  0b7  et  iwii.                 ^^^^M 
cougeuital.  &fit.  0H7                   ^^^1 

pro^ncwis  ill.  KM 

treatment  of,  IM  et  wq. 

experimental.  OOU                      ^^^^| 

Ocaltt-motoriuB.  l.^S 

from  cerebral  rauHua,  688         ^^^H 

Oculo-orUiUil  fiu^ria,   1,  1W.  161).  724 

hereditary.  6iH7                              ^^^^| 

inflammatiuu  uf.  72b 

in  myopia.  5M5                         ^^^^| 

CGdema  of  ivtina.  fiiW.  60« 

interHtitial.  OUO.  ODl                    ^^H 

01ivar>-  botlies,  146 

metliillary.  6H9                                      ^H 

0[]acitivt<   in   vitreous.    513.   514.   515, 

morbid  anatomy  of.  689  et              ^H 

5lfl 

^^1 

0|iai|ui;  nurve  (ibrvs.  507.  058 

ophthalmoscopic      picture        ^^^H 

Operating  mask.  2<19 

in.  OtSO  et  aetf.                          ^^^H 

Operative  tatt^rfert-ncc  in  muscular  08- 

iwi'enchvmatous,  688               ^^^H 

^                thetiopiii,  '^24 

IHirtinl.  0H6                                     ^^H 

■            work,  aotiseptica  in,  234  *•/  iw^. 
1                    ^vuf^ral  con^ideratious.  '238  et 

primary,  68Q                               ^^^H 

pro^hoeijs  in,  001                         ^^^^| 

I                        '**'7 

SulxliviNioii  of.  0H7                       ^^^^| 

H     Ophthalmin  niij^rntoria.  t\M 

Kymptoiii8or,  (Wa  ct  9eq.           ^^^^M 

B             neonatorum,  319  et  MP<f. 

treatTiient  of,  (El'2  ct  twQ.            ^^^^M 

H                   coruoat  poiuplications  in,  3'iM 

ca  lillary  rongtvtion  of,  Oil)             ^^^^| 

H                    propliyla.'ciH.  3'JI,  32'i 

CO  loid  d«f;eiienitii>n  of,  016                   ^H 

^^^                    Crede'tt  methoii,  329 

coloboma  of  sheath  of.  105,  65S        ^^^H 

^^^K            gtatisCioa  of,  3'il 

conK^nital    abnbrmalittes    of,        ^^^H 

^^^P             trifatineiit  of.  H'i^i  et  mj. 

IHO  et  ge/j. .  <t58                                ^^H 

^                vuriettes  of.  319,  320 

congenital  •lefects  of.  180.  058          ^^^| 

tarsi.  in2 

counectivi?-ti8Sue  bepta  of.  054)               ^H 

Ophtlmlmoinalncia.  4A5.  468 

crossing  lilircH  of.  MH,  047,  O-ll,         ^^^M 

Ophthalinrtiueler.    desiTriplion  of.    1SS 

^^H 

Ct  »1*'/. 

direct  tlbres  of,  642,  647,  tVil.        ^^H 

Helmlioltz  s.  10,  378 

^^H 

in  deUMMioti  of  iMuii-al  cornea,  410 

diHeOHes  of.  653  et  luitf.                         ^^^H 

of  corneal  o|vuMtie8.  378 

emer(;en(Te  of,  147                              ^^^H 

in  dfterininiiig  afitlgmatiitm,    121 

cxcfivfttion  of.    in   glaur-oma.        ^^^H 

et  Keq. 

wy,  r,:,{K  551.  554,  5.">9                   ^^M 

Jaral's.  70,  l'>3.  357.  378 

fasciculi  of,  050                                        ^H 

mr<tliiMi  of  iiiiiiiK.  V^Sctiteq. 

hBmorrlin«co  into,  0*10.  061.  (t03              ^H 

OphUialirioiiieiry,  121.   123 

inti:>»hHathor.  061.  002.759              ^1 

Ophtlmhtcoplepia  cxtt^rua.  155,  100 

hypt*nvmia  of.  059                                    ^H 

Opbtiiuliiiotw^trjH*.  39l'(  aett. 

iutfT-va^inal  KjUK^*  of,  050                       ^H 

a--*  an  optoni^t^r,  74 

intru-crauial  {Ntrlioo  of,  MV  et        ^^^M 

autlior's.  43,  45 

»tq.                                                   ^^^^^ 

btu<K-ulai',  44 

lymph  Hpactw  of.  05O                         ^^^^| 

direct  methmj  of  employing,  89,  41 

nmi-iilar  libre^  of.  051                      ^^^H 

in   detenriiniuK  refraction,    71  et 

numtx-r  of  flhrts  in.  651                   ^^^H 

^_         aeq.,  121  et  aeq. 

orbital  jiortiou  of,  049  et  «tvj.          ^^^^| 
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Optic  nerve,  ptiviioluf^ical  cxcaration 

of,  r.r)f. 

phvHinlfigj- (ir.  141  ft  w/y. 
pu[>illurv'ttt>r««  or.  <t-?l 
sheath.  MV.  dTttt.  t'.T.I,  724 
Uru|>t.v  »'f.  074 
iutt!r-vaK>ual  lymph  xi>&ce 
of.  H 
BtreU'hiiig  i»f.  in  atrophy.  693 
tumor  of.  734.  78tt  et  wy;. 
wotinil^of.  (tlif!,  7«)i).  7HI 
DPuritin  iB«'<;  NcuritiBopUi-B) 
papilb.  G5*f 

4-nlloid  iKxlira  in,  119 
connwliTt'  tissue  on.  rtSfl 
rBdintioiiB,  e44.  tH'..  H47,  TIT. 
tlialaiiiu.-..    14)1,    147,   l5rt,  Ml.  642. 

fi-ll.  &4-\  (MB.  R57.  71f. 
trad,    \4.\    146.    i:rU.  ((42,  MS,  M4, 
(Mo.  ind,  n.vt.  71.1 
ftmiiiKoiient  cf  M)>rfw  in,  (V^S 
roots  of.  Ml.  «4.V  <m* 
Optical   axi^,  l^-tiKth  of.  lU 
t-enlre  of  eoria'a.  1*-i 

of  crystallini'  lens.  12 
Opticocilion-   ueuroci^imv,    5ft*-'    MO, 
M2 
in  iclaitcotna,  5(!r) 

Optontol4'r8.  W>  c/  j<p*7. 
Ora  serniUi.  *>.  4H.  4«2.  59B 
Orbicularis.  imnilTsis  of.  2^.  SW 
Orbit.   nl)flcess  comniuiiJeatiuK   with. 
73(1 

nl)M.'rss  of.  731.  7a3 

nnatomy  of.   144.  '^49,  "ttietsfg. 

uxi«  of.  724 

boDy  tumors  of,  790.  Tj)9 

(^irira  of,  72tt.  72H 

ooratral  ftyinptonm  fnllowiug  in- 
jury of.  7.Vt 

disi-aMi'S  of.  72."*  tt  seq. 

ilUt^Mition  of  ravitiee  adjaceDt  to, 
74H 

emphysema  of.  7.54 

exeiit'^mtion  of,  74t 

foreiKii  ImkHcm  in,  7rt]  rt  sftr 

fracture  uf  apex  of,  TM.  "5o 

friwtun-  of.  .120.  ««5.  «»«.  7M  et  iteq. 

g^nn-titint  u*otiu<lH  of ,  7.'jH 

hemorrhage  intu,  751 

iujuriefl  of,  66 

U-sionsof.  6»6 

origins  of  ocular  niuscilee  at  apex 
of,  7.15 

penetrating  wounds  of.  TSri,  750 

porio-litis  o(.  (Itfft.  725  c/  A.-*/. 
tr»*atmpnt  of,  727 

plilfgnioMitUK  JulhiiiunatioQof,  M6, 
titl">.  720.  TiVft  Bt-t/. 

tiinioi-Hof,  671.  TSar/jwi;. 
pn»gnn»fiH  iu.  743 

rocummoe  of,  748 

RvniptoniK  of,  737 

i'rpatnii^ntof.  738  efM)}. 

varieties  of,  735,  788 


Orbit.  Tjiscular  tiunorsotf.  TJW,  7M.  74JL 
744.  745 
wnuni).>(:ind  injuria  of,  7Q2  ettnj . 
75ti  rt  «^. 
Orbital  eellulttiK,  401,  7S9  r/  ntq. 

following  eviMreratinD,  5|A 
(lee;^)  tocittioiu  in.  731 
elTiHTtJi  of,  an  viHion,  732 
trfHtnient  uf.  730  et  trq. 
cysts.  7a5 

fra<'tiin\  umlilropia  followiog.  T$7 
muscif  of  MOller,  7*4,  74i8 
paralyM5s,  MiH.  1(^3 

liymmetrictU.  158 
l^riostitin.  B^tt,  725  et  ar^. 
lunion*,  <J7I,  7U3  ft  itrtf. 
veins,  thn'mbtisisof.  730.  732.  733 
Orthophoria.  214 
Ossitiintion  of  (horoid.  /iU3 
Oxide  of /.inr.  25(1 

in  blepharitis.  'Hi'i 

pAcnYMENiNnms.  163 
Paiiifnl  %-i«i«n.  lit? 
Palirt'bral  fissure,  247 

ligaments.  247 
Pnuas'  Kolnti'in  in  operative  ■wrork.  3&4 
Fannus,  33B.  346,  :152,  377,  387.  38)* 

i^rassus,  338 

u-nuU.  389 
Panophthalmitis.  4III.  403 

enucleation  in,  nfid 

evisierrttion  in.  587 

following  disctsiiion  of  catanct, 
4flt 

intrft-ut^rinp,  775 

suppurative,  iilif^vtity. 
Papillitis,   filfi,  (i«2,  i!fl3.  «ti4.  iMW.  m7. 
BBH.  mi!»,  070.  U71,  rt7:i.  674.  t>75 

(liagiRisiB  of.  It7.'> 

etiology  of.  6*0  vt  ai'.tj. 

relation  uf,    to   intra-crouial  djs- 
earte.  (i7<>  vf  gtr/. 

with  hmin  tumor,  BM 
l^pillonio  uf  conjunctiva,  357,  V5Q 

i>f  cornra  423 
Papillrmiata.  2iiO 
Pa^^ueIin'd  cautery,  233 
Paraceuteais  ciimeip,  245,  240,  S47 
ill  myopia.  110 

effectsot.  on  iutra-oeuUu'teiuioii.O 

in  conical  cornea,  4'Jl 

in  glaucoma.  57» 

in  iritis.  447.  450 
Paralexia.  7(J3 
Parallax,  75 

uf  vessels  in  glaucoma,  Mil 

t«Bt,  210 
Paralysirt.  Imllior,  lfi9 

motor,  ult^mnting.  149 

nicotine.  1(12 

of  arrnnuiUKlation,  66 
tr».'alment  of,  67 

of  ocular  muHcIes,  138  rt  Mti. 
huial.   158 

collateral  syraptomft  in,  !&•  j 


^^^^^^^^^^^^^^                       ^^^^^                 H 

■      Paralraiaof  ocularmusctes,  congenttiU, 

PhthifliR.  487.  766                                             ,^^H 

■                        173 

406.  466                                              ^^H 

K                    cortical.  164.  165 

essential,  470                                      ^^^^| 

^M                   <tiAKn«^>Ht8  of,  140  et  neq.,  ISS  et 

Phy»ioIog>',  Kcneral,  of  eye,  Xtiet^q^              ^H 

^^^^                getj. 

of  brain,  608  cf***;.                                    ^^^^B 

^^^ft            diagrams  illnBtrating,  143 

of  conjunctiva.  HOHcf  neq.                     ^^^^| 

^^^^             f^tinlof^y  of.  163  tft  acq. 

of  cornea.  874  et  neq.                             ^^^^| 

^^^H            intm-crauial.  144 

of  iriK.  430  t'-t  tt^q.                                         ^^^^| 

^^^H            location  of  lesion  in,  liAetKq., 

of  ocular  muscles.  183  t!f  »fq.,  184         ^^^H 

^^^H            tnu'l^nr.  160  et  acq. 

of  optic  nerve.  641  et  aetj.                        ^^^^M 

^^^^M             peri)tlier.<i1,  16^ 

Pigment  patcheH  in  cuninncCiTa,  H.'i7,        ^^^^| 

^^^H            positiouof  liemi  in.  140 

^^H 

^^^H            proguoeiU  in.  160 

proliferation  in  choroiditis,  577           ^^^H 

^^^H            recurrent,  1<VS 

PiKiuentation  of  retina,  50                            ^^^^| 
Piincarpiue.  241                                               ^^^^| 

^^H            rheumatic.  X'tS.  163 

^^^P            sub- cnrt teal.  HM.  Kin 

conatitutional  ofFiH^tii  of, -342                  ^^^^| 

HVinptoniA  of.  i39  ft  iteq. 

hyiNMlerniic  injection  of,  242                 ^^^^H 

treatment  of.  t66  t-t  ««/. 

in  asthenopia.  108                                    ^^^^H 

of  orbicularis,  ^xa.  t.*l>4 

in  muscular  asthenopia,  219                  ^^^^| 

of  MiiiN'rittr  oli|i<{Uf,  llKl 

iu  myopia,  101)                                                ^H 
in  paralysis  of  accommodation.  67             ^H 

of  third  ucrvt*.  crossed.  159 

orbitnl.  I.*>H,  163 

iojectioDA  in  detachment  of  retina,             ^H 

Parapliimia.  6<~i6 

diio                                                       ^^H 

ParaphimoHJs.  32r> 

Pince-ciseaux  of  Wecker,  450.  49*^              ^^^^| 

Paresis  of  accouimodation,  6tf 

Pineal  gland.  148                                            ^^^M 

trvatnu-nt  of.  67 

Pinguecula.  860                                               ^^^^| 

of  ocular  ninsrlrK,  IZ9  ft  iteq. 

Pinic  eye,  815                                                        ^^^H 

Pai-snon  plicata  of  ciliarj*  body.  462 

Imcilluaof.  31.1                                         ^^^1 

Parx  plii-ata  of  ciliurv  ImmIv.  462 

PituitAtY  )xh1v.  146.  642                              ^^^H 

Partial  tenotomy.  224,  228.  227 

Placido's  diHC.  126.  878.  410.  420                  ^^H 

Pectiniform  liKnment,  4,  373 

Pleurisy.  480                                                    ^^^1 

Peitirulua  pubis*.  261 

Plica  semilunaris,  806                                ^^^^H 

Peduncles.   145  et  jwq. 

Pneumonia.  672                                         ^^^^^^| 

of  cerebellum,  147 

Poles  of  globe.  1                                         ^^^^^^H 

Peduiipulus  cerebri.  641,  643.  643 

Polio-enofphalitie,  194                                 ^^^^^| 

Pemplii^n.^  t)f  conjunctiva.  H62.  H66 

Polycnria.  440                                                  ^^^H 

of  cornea,  31*5 

Pons  Varolii.  145  c^  sM.                                 ^^^^| 
anatomy  of,  147  et  iwq.                     ^^^^| 

Perimelfr.  2.'».  26 

formH  of.  25 

lesiuuKof,  140.  160,  161                    ^^^H 

Scliw'*.'ij;;;(>r'»  hand,  658 

Pooley'H  operation  for  ripening  cats-            ^H 

Perinpuririrt.  662.  mn 

ract.  404                                                          ^^M 

following  nii'iiinRitis.  673 

Poeterior  rliamlter.  3,  430                              ^^^^| 

Periostitis  of  orbit.  0s»,  725  et  aeq. 

ciliary  art^^rii'S,  0.  578                            ^^^^| 

Periphfral  paralytu^  of  ocular  muscles. 

1 6ft 

{lerforattxl  rjuicc.  146,  642                      ^^^^| 

principal  focus.  11                                   ^^^^| 
Poultices.  244                                                   ^^^H 

Peritomy  iu  trachoma.  S-M 

in  viLscular  kcratitJa,  388 

Powder  burns.  278.  328                                  ^^^H 

PtrivaHculitirt,  6H7 

Pregnancy,  amblyopia  of,  701                      ^^^^| 

Pernicious  anaemia.  60!* 

Pre- lachrymal  abscess.  806                            ^^^^| 

Pe«  pedimculi.  146.  147.  150 

Presbyopia.  61  ef  ntq.                                     ^^^^H 

Petit's  canal.  8 

reserve  accommodation  in,  62               ^^^^| 

lliautom  iniatfe  of  retinal  TeHscla.  32 

selection  of  glasses  in.  61  et  geq.            ^^^^M 

Pheuacetine  after  tenotomy.  237 

Pressure,   effects    of,    on    intraocular       ^^^H 

Pl)li>liiti»  of  ophthalmic  vein,  746 

u-nsion,  0                                                             ^^M 

of  retinal  re**ebi.  608 

Primary  ganglia.  709                                      ^^^^^ 

PhlCKmou  of  lid.  2.'>5 

Principal  meridians,  1                                   ^^^^| 

of  orbit,  T2ii  cf  mq. 

^^^^H 

Phlyctenular  con junctirtlia,  368,  364 

Prism.  Cretes'.  SIO                                         ^^^H 

keratitis.  379  et  m-q. 
Phorometer.  210.  911,  213 

dioptry,  50.  201                                        ^^^1 

holder.  21U,  218                                        ^^H 

Pliosphunis  inmuHi'ularastlienopia,  319 

pile.  210,  2tl                                             ^^H 

poisoninK-  612 

Prisms,  56.  59                                                   ^^^H 

Photomtt<^r.  IJI 

angle  of  deviation  of,  50                        ^^^^M 

Photophobia.  37 

rofraclion        50                               ^^^^| 

cocaine  in.  381 

degree  of  dit^placement  by.  50               ^^^^H 

PbtheiriAsls.  261 

io  muscular  asthenopia,  223                 ^^^H 
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Prisma,  in  myopia.  109 

in  ocular  paralysis,  187 

lineor  riiBplacement  by,  gO 

nomenclature  of.  59.  SOI 

protfertJeB  of,  108  ft  wq. 
Probe,  author's,  S02 

Bettker's  cunical,  29B 

Bcpwiiifin^H,  8U3 

false  pa&saffe  hj,  301 

wrfuiated.  3()S 

Theoljalrt's,  SOI.  303,  303 

Wftber'e  conipal.  301 

Williama\aO! 
Probf*  in  daei*yoi_>y&titifl,  29©  et  seq. 
ProtheHis  ociili.  Tfi6  et  seq, 
Protnisitm  nf  glolie,  37.  141.  401,  436 
Pseudci-ji^Uoma,  516,  f)S5 
Paychic   bliuiueflii,   649.  AM.   855,  0.^6. 
ttGT,  7U3  (dee  Mental  b.  luid  Mind  L. ) 
PteryKium,  3ttH  d  »m, 

chanj;e  of  comem  curve  by,  370 

crassmn,  UB)^ 

tftUo'v/iTii^  Rcleritis,  43fi 

micro  i>r^-aniBins  in,  3tif) 

pathology  of,  369 

removal    of,  fcwjfore    cntaract     ex- 
traction, 4«7,  4m 

tenue,  30H 

treattrient  of,  3fl9  et  aeq. 
PtOsiH,  SH9,  Am 

as  aayiniitom  of  sympathetic  dis- 
ease, 3^7 

oongeTiital,  ItWl 

nuclear.  160 
due  to  lijioinata.  287 
in  trachoma,  U4:J 
in  tumors  of  orbit,  75;{ 
o|>t'ratic)ns,  2B.'>  et  seq. 
I>artial.  ;i')7 
single.  10(1 

treatment  of,  285  I't  svq. 
Pulsation  ()f  rotiniil  arteries,  59H 
vessels,  51 

in  plaucoma,  54!),  554 
Pulvinar,    14(1.   147.  641,  643,  C44,  657, 

715 
Puncta  lacliryiiuiiia.  247,  21)2.  293 
eversion  of,  2!I4 
st()ppa;;e  ()f,  2!I4 
Punctum  aKcniti,  H9,  205 
proxiiiuiiii,   17 
reniotiiin,  17 
Puncture  (if  cornea.  245.  246.  247 
Pupil.  2.  :!5 

consensual  action  of,  -KJ3 
cuutrat.-tiou  of.  -V-W.   Vi'i 

in  acciitiiUKKlatiori,  433 
in  <'onvcr^i'rice.  4:12,  433 
diameter  of.  4;!2,  411^! 
dilatation  of,  4:11,  4:!3 
exclusion  of.  442,  444,  451 
exfensi\(-  adhe-iions  of.  450 
in^lanriinia,  ."illt.  501.    550 
in  variolic  di,-ea>cs,  434  it  sCfj. 
oceln>ii>n  itf.  442.  444,  451,  405 


Pupil,  reflex  action  of.  433.  431.  \ 

socluBion  of,  4&5 
Pupinftf5'  centra  i;cei¥bral),  49S 

reacticd  in  heoiiaoupia.  433 

reaction,  645 
PupiloHcopy  (see  Shiulnw  te^} 
Piirkinje'ft  Imager.  Irt,  4^2.  4*4 
Pligtular  ophthftlruia,  3t*t* 
Pyoktaoiu,  234 
Pyorrhea.  3ie 

QciNnfE  amblyapib,,   700 

Rabbit's  cfmjunctiv^n   tnuisplantatioo ' 

of,  390 
Rachitic  teeth.  483 
Radiating  visual    fibres  of  GraJiolfC. 

644,  645,  046,  R47,  715 
Radii  of  curvature  of  (^lafises.  .^ 

ofsurfaceB  of  crvBialline  lensi. 
12 
TEadix  deac^uden^v  &15,  040 
Rami  communicanteci,  6 
Range  of  acccimiDO^tation,  M  ei  *eq. 

table   sliowiTig',     at     diffenstt 
agfB,  18 
Rdcurront  paraJvsJB  of  ocular  muKka. 

168 
Red  nucleus,  148,   150,  658 
Reduced  pye  of  I-iBting,  IS 
RefractioD.  correctiou  of,  in  muecoUi 
asthenopia,  330,  221 
CuiKin4's  test  f<^>r.  70 
errors  of,  09  et  seg. 
Sehmidt-Rimiiler's  test  ft-r.  71 
Refractive  errors,    diaprnosis  of.    70  et 
seq. 
index  (see  Index  of  refraction) 
Relative  accomuiodations.  18  et  seq. 
Resorcin,  233 
Respiratory  centre.  loO 
Retina.  2.  5.  594  et  scg. 
ana-niia  of.  598 
ana'sthesia  of.  21 B.  704 
anomaly  of  vessels  of.  49 
blotxi-vessels  of.  49 
capillary  aneurism  of,  606 
cerebral  layers  of,  595 
cystoid  defeneration  of.  560.  f^Ji 
detachment  of.   030  et  seq. 
diagnosis  of.  i>:J3 
etiolog_y  of.   fi32 
evacuation  of  tluiil  in.  111 
in  myopia.   03,  lO],   no 
pathogenesis  of.  633 
prognosis  in.  034 
treatment  of,  0o4  ct  sty. 
diseases  of,  597  etst^tj. 
epilepsy  of.  598  et  ,s<yy. 
epithelial  layer  of.  59.> 
functions  of.  2(t 

glioma  of.  407.  514,   037  et  xeq. 
hexagonal  pigment  epithelium  of, 

5.  595 
hypera?mia  of.  597 
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Retina,  hypeiffistbeaia  of,  197,  204,  705 
et  seg. 

hyHterical,  706 
iachaemia  of,  600 
laceration  of,  631,  683 
layers  of,  594  et  seg. 
miliary  aneurisms  of,  610 
minute  anatomy  of,  594  et  seq. 
oedema  of,  606,  008 

after  blows,  612 
Purkinje's  phantom  image  of  ves- 
sels of,  82 
sclerosis  of,  626 
serous  effusion  in,  611 
structure  of,  20 
torpor  of,  703,  704 
visibility  of,   dependent  on   pig- 
ment, 49 
whitish  opacity  of,  after  blows,  695 
Retinal  arteries,  spasm  of,  698  et  seq. 
hemorrhage,  ©05  et  sea. 

.    in  new-bom  children,  606,  608 
phlebitis.  608 
reflexes,  50 

vessels,  influence  of  cervical  sym- 
pathetic on,  698,  599 

spasm  of,  702 
Retinitis,  610  et  seq. 
acute  traumatic,  612 
albescens  punctata,  626 
albuminurica.  613  et  seq 

cause  and  development  of,  615 

diagnosis  of,  615 

induction  of  labor  in,  621 

in  pregnancy,  615 

pathology  of,  617  et  seg. 

prognosis  in,  616 

statistics  of,  616 

treatment  of,  621 
apoplectica,  607  et  seq. 
centralis,  611 

circum-papillaria,  662,  665 
circumscripta,  625 
due  to  oxaluria,  626 

phosphorus  poisoning,  626 
etiology  of,  612 
glycosurica,  628 
hemorrhagica,  Qfyjetseq.,  622 
leucocytheemica,  622 
pigmentosa,  579,  626  et  seg. 

diagnosis  of,  628 

fleld  of  vision  of,  627 

ophthalmoscopic    picture   in, 
50,  637  et  seq. 

pathology  of,  626  et  seq. 

prognosis  in.  629 

subjective  symptoms,  627 

treatment  of,  629 
plastica,  611 
proliferans,  614,  612 
purulenta,  612 
simplex,  613 
splenica,  606 
symjitoms  of,  610  et  aeg. 
B3rphilitica,  628  et  seq.   . 

prognmis  in,  6!^ 
51 


Retinitis  syphilitica,  treatment  of,  62S 
visual  disturbance  in,  624 
traumatica,  696 
Retino- choroiditis,  635 
Retinoscopy  (see  Shadow  test) 
Rheumatic  paralysis  of  ocular  muscles, 

158,  163 
Rheumatism,  66,  95,  235,  446,  449,  570, 

606,  677,  681,  693,  725 
Rickets,  483 
Rods  and  cones,  20,  595 
Rupture  of  choroid,  530 

Sakuisch'8  incision  in  hypopyum  kera- 
titis, 400 
in  ulcus  rodens,  406 
Sareoma  of  choroid,  692,  593,  682,  639 
of  conjunctiva,  859 
of  cornea,  423 
of  iris,  452 
Scalping  of  lids,  267 
Scanflcation  in  purulent  conjunctivi- 
tis, 829,  330 
in  trachoma,  347,  352 
Scarpa's  nail,  302 
Scheiner's  test.  81  et  seg. 

Thomson's  modification  of,  70, 
81  etseq.,  121,  420 
Schematic  eye,  18 

measurements  of,  18 
Schlemm's  canal,  4,  6,  8 
Sclera,  1.  3,  424  et  seg. 
anatomy  of,  424 
staphyloma  of,  427 
Scleral   puncture   in    detachment    of 
retina,  636 
ring  in  glaucoma,  551 
Scleritis,  425  et  seq. 
circumscripta,  426 
diffusa  acuta,  426 
Sclero- choroidal  ring,  559,  560 
Sclero- keratitis,  427 
Sclerosis,  cerebro-spinal,  66 
disseminate,  67,  175 
of  cornea,  410 
of  lens,  479,  481,  485 
Sclerotica  (see  Sclera) 
Sclerotomy,  245,  416,  538 
in  glaucoma,  564  et  seq. 
posterior,  566,  567 
Scotoma,  81,  609,  62.'},  629 
absolute,  181 

central,  604.  605,  606,  633,  867,  678, 
679,  686.  689,  700 
for  color.  28,  89,   181.  622,  667, 
678,  679,  681,  684,  686,   689, 
700 
in  glaucoma,  555 
in  myopia,  110 
negative,  31,  626 
paracentral,  in  glaucoma,  555 
peripheral,  678,  688 
positive,  31,  625 

ring-shaped,  625,  627,  629,  680,  684 
scintillans,  702 
temporary,  182 


^^V                    ^^^^^                             ^^^r          ^^H 

^^^H           ScotomaU  in  glaiir^oiua,  549,  COS,  0Q9 

Staphyloma  of  cornea,   treatment  uf.  ^H 

^^H           Scrofula.  44.'t.  -Iha.  tm.  725 

416  f'f  a^q.                                ^M 

^^H           Scrofulouf;  teetli.  ;iUl 

of  sclt'ra.  4-^7.  467                                ^M 

^^^H           Seclusion  of  {uipil,  465 

treatment  of,  428                        ^H 

^^^^1           Svcuui)  ]iriiicii>al  fociut,  11 

(lellucidiitii.  419                            ^^^H 

^^H                    sigbt,  G3,  480 

posterior,  97  et  $cq.                     ^^^^H 
Steun{yaic  fllit.  411.  420                     ^^^H 

^^^H           Sf>coiu1ftn,'  dfviatinn,  180 

^^^^H           Sern'U>ry  angle.  8 

spherical  lens,  210                         ^^^^| 

^^^H            Hella  tiifrica,  14^1 

SterwNu-ope.  prncticB  nrith.  afm-  ten-  ^H 

^^^H           Sentiluunr  fold.  169 

otomy.  101                                                  ^H 

^^^H           Sensitive  cerves,   (•fTocts  of  irritation 

StiniulaiiuK  npplicntioDS  in  muscular  ^H 
aAtlienopia..  2^0                                  ^^^^| 

^^^H             of.  on  intraocular  tcnaion  and  pu- 

^^H                a 

Sloki^'  Iciis,  118                                  ^^^H 

^^^H          SeoBorv  croeaing,  148 

Strabiiimus.  177  et  seg.                     ^^^^H 

^^B                  tra'ct.  148 

Alternating,                                    ^^^^| 

^^^H          Septieu>iiiin.  7^9 

bilateral.                                        ^^^H 

^^H         Shadow  test,  70,  76  et  seq. .  66.  103.  121 

concomitans,  17?                         ^^^H 

^^^^H 

oouvergens,  177                                  ^H 

^^^H          flliort  (iliary  arteritis.  9.  S7S 

clat«iltcation  as  to  refnietioii.  ^H 

^^^^^          Kliot-^ilk  u]ipeaninix' of  rctinit,  610 

185                                                    ^M 

^^^H         SbrinkioK  of  liKuutti  iif  t«T  traclioma.  3A7 

in  hyperopia.  BO                         ^H 

^^^H         Simple  optical  gyBiem,  1 1 

relation  of  alxJuelion  (oaddiie'^H 

^^^^B         Sinus,  cavernous,  14-t,  140 

tinn  in,  168  et  trq.                     ^^M 

^^^H                  circular,  vcnoun.  4  . 

course  of.  184  ef  seq.                          ^H 
deorsum-verKcms,  li7.  lUA              ^^M 

^^^H          SinunetK,  ivrfliral.  145 

^^^H          Sixth  tuTTf,  nucleus  of.  155 

divergeuH.  177                                ^^^^H 

^^^^1          Skiascopy  isec- Shadow  test) 

166                     ^^^^1 

^^^H          Skiu  i)i.sea.si>8,  'J5<i 

operation  for,  191                ^^^^| 

^^^H           Skiti  (U]w.  271  et  aeg. 

etiology          17V                                ^^^^H 

^^^H                  Kfiiftfl,  '^71  €t  Heq. 

in  myopia.  M                                ^^^^^ 

^^^H                  traoNivirtatiuns.  271 

intermittt'nt,  177.  106                                1 

^^^1          Snow  liliiidiiet>i>,  :{89.  TCM 

method  of  oj>eratii)^  for,  183ff  nrry.  J 

^^^H          Spasm  of  lu^'omiiKMlation,  68.  68.  815 

method  of  meainuring,  ITS.  ITW        ^H 

^^^^L                         causes  of,  (14 

motiolateral.  177                                   ^H 

^^^^^^^1                  diagnosis  of.  65 

operativi'  treatment  of.  187  rt  »eq.    ^^ 

^^^^^^^1                                      104 

[laralyticus,   177                                          1 

^^^^^^1                niPThodfl  of  dAt<>cting,  310.  210 

periodic.   195 

^^^^^^H                 treat  niput  of. 

peniiauont.  177 

^^^^^^^m         of  muiw'Ifs  in  uiuHcutar  astbenopia. 

phenomena  of  vision  in.  l8Sef#er;.   ^j 

^^^^H 

statistics.  182  et  tfeq.                            ^H 

^^^^^^P         of  ocular  Diiiaclea.  178  et  acq- 

sursum-vergens.  177.  IM               ^^^H 

^^^^^^^           of  urbicularts.  281 

treatment  of.  186                         ^^^M 

^^^H         Speech  area,  657 

TarietieH  of.  177                         ^^^^| 

^^^H                          motor.  tt56 

Stratum  /Ajnulare,  643.  W4                 ^^^^ 

^^^H           Sphenoidal  fissure.  144.  145 

Stretching  of  iiifra-lrochlear  uen'e  in        ' 

^^^H           Spherical  xhisst^s.  53 

glaucoma,  560                                          ^^J 

^^^H           sphincter  iridic, 

Strijted  kenititis.  507                                     ^^M 

^^^H                       special  nucleus  for,  483 
^^^H                puptUfc,  481 

Strumous  oplithalmia,  380                        ^H 

■Strychnia  in  muacular  asthenopia,  319       i 

^^^H          Spinal  <H>rd.  amblyopia  in  concussion 

in  ocular  paralyses,  166 

^^m                                   606 

in  spasm  of  accommodation.  65.  66       1 
Stye.  253                                                               ' 

^^^H                        columns  of.  140 

^^^^H                         det^uHsatiou  of  libreaof,  148 

Style,  302                                           ^^^ 

^^^1                         diseatH^.  16'^.  693 

Sub-c(>njunctival  eechymoeia,  999  ^^^^M 

^^^^^^_                        iu  ocular  paralyses.  164 

Sub-cortical  lesions.  157                     ^^1^1 

^^^^^^^k                 eiTi^ct  of  irritation  of,  on  intra- 

paiiilybiH  of  ocular  muaeles,  164,1A3^H 

^^^^^^^P 

Subjei'tive  HenKnttono  ot  light.  31             ^^M 
Sublatio  retime.  ^'^>                                ^^M 

^^^^^^B                effect  of  BtH-'tiuu  of.  on  intra 

^^^^^^^ft'                  ocular  teustou,  469 

Sub-retinal  eU'uftion  in  choroiditis,  S8^^| 

^^^^^^H                 irritation  of,  64 

Subi^tatitia  uigm.  116,  148.  150              ^H 

^^^^^^H                 lesioDB,  6W 

Sulcus  orbitopalpebralis.  348                  ^H 

^^^^^^^           meniiigitiH,  434 

t>alt)ebro-iiiaIiiri.'4,  ^48                         ^H 
Sulpliur  as  a  ilissinfei'tant,  288                  ^H 

^^^^f          Btaphylonia,  -i4i6 

^^^^^^-           intercalary.  427 

Sunstroke  followed  bv  ueurO'retinitiB.^H 

^^^^^^H         of  cornea,  411, 

H 

^^^^^^V                                          ef  «eq. 

Superior  oblique,  paralysis  of.  166  ^^^H 

I^I^B^^^^^  j^H^^^^^H^^^^^^^^I 
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Suppression  of  image,  187 
in  strabismus,  184 
Supra-choroidea,  8,  559 
Supratraction  of  choroid,  97  et  aeq. 
Suspensory  Ligament  of  lens,  S,  430,  462, 

m.  512 
Symblepharon,  388  et  sea. 
operation,  Arlt's,  389 
Knapp's,  390 
Teale'8,  390 
skin  flaps  in,  390 
skin  grafts  in,  390 
transplantation   of   rabbit's   con- 
junctiva in,  390 
treatment  of,  289  et  seq. 
Sympathetic,  cervical,  effect  of  divi- 
sion  of,  on  pupil,  438 
on  secretion  of  aque- 
ous. 9 
effect  of  irritation  of,  on  pupil, 
436,  488 
section  or  paresis  of,   on 
intraocular  tension,  469 
effect  of  lesions  of,  748 
influence  of,   on   intra-ocular 
tension,  8,  9 
on  pupil,  9 

on  retinal  vessels,  598,  599 
irritation  of.  64 
lesions  due  to  disease  of,  486  et 

seq. 
symptoms  of  irritation  of.  436 
inflammation     (see    Sympathetic 

ophthalmia) 
irritation,  64,  OSl,  533,  533 
ophthalmia.  531  et  seq.,  776 
after  ciliary  wounds,  522 
causes  of,  531 

ciliary  nerve  theoiy  of,  536,  537 
enucleation  in.  538 
evisceration  in.  533,  540,  544 
following  cataract  extraction, 

505,  531 
^rm  theory  of,  536,  587 
injections  of  corrosive   subli- 
mate into  vitreous  in,  541 
irritative,  type  of,  582,  538 
mode  of  transmission  of ,  636  e^ 

aeq. 
pathology  of,  535  et  seo. 
period  of  latency  in,  533 
prognosis  in,  533 
statistics  of,  532 
treatment  of,  538  et  seq. 
Synchisis,  513 

scintillans,  518 
Syndesmitis,  311 
Synechia,  anterior,  405 

posterior,  440,  441,  444,  449,  450 
totalis.  465 
Syphilis.  66,  67,  162,  235.  256,  285,  804, 
378,  889,  890,  391,  392,  403,  445, 
448,  483,  517,  570,  577,  579,  580, 
583,  606,  611,  612,  633,  624,  625, 
638,  667,  673,  676,  681,  683,  693, 
715,  718,  736.  728,  749 


Syphilis,  as  a  cause  of  ocular  pu^ysee, 
163 
slou^hin^  of  flaps  in,  268 
Syphilitic  lesions  of  conjunctiva,  867, 
358 
teeth,  391 
ulcerations,  259 
Syringe,  use  of,  in  cataract  extraction, 
494,  500 

Tabes  dorsalis  (see  Locomotor  ataxia) 
Tactile  bodies  of  Krause,  310 
Tapetum,  574 
Tarsi  tis,  255 
Tarsoraphy,  378,  384 
Tarsus,  347 

inflammation  of,  255  et  aeq. 
subcutaneous  division  of.  357 
Tattooing  in  conical  cornea,  421 

of  cornea,  412,  413,  461 
Tegmentum,  146,  148,  643 
Teleangiectatic  tumors,  260 

treatment  of,  260,  261 
Tendo  oculi,  293 
Tenonitis,  158,  728 
Tenon's  capsule,  1,  168,  169,  424 

advancement  of,  190 
Tenotomy,  graduated,  324 

improvement  of  vision  after,  198 

et  seq. 
in  muscular  asthenopia,  334  et  aeq. 
in  myopia,  237 
in  nystagmus,  175 
in  ocular  paralyses,  167  et  aeq. 
in  strabismus,  188  et  seq. 
instruments  for,  188  et  aeq. 
mechanism  of,  192  et  seq. 
partial.  234,  236.  337 
ultimate  results  of,  i92etseq. 
Tension,  intraocular,  8,  9,  548 

determination  of,  by  manom- 
eter, 9 
effect   of    irritation   of    fifth 

nerve  on,  470,  557 
effect  of  mydriatics  on,  340 
effect  of  section  of  cord  on.  469 
effect  of  section  or  paresis  of 
cervical  sympathetic  on,  469 
examination  of,  36 
in  cataract,  480 
in  detachment  of  retina,  638 
in  glaucoma,  548,  551,  554 
methods  of  reducing,  346 
nervous  control  over,  8,  9 
periodic  variation  of,  in  glau- 
coma, 549 
Tensor  choroidese,  463 
Tentorium  cerebelli,  145 
Trat  letters,  order  of  legibility  of,  33 
Test  types,  23  et  seq. 

Burchardt's,  33 
Green's,  22,  23 
Little's,  117 
Monoyer's,  22,  33 
PflQger's,  23 
Fray's,  121 
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^^mirp^.  BuelleEiX  32,  28,  24.  S3 
l^ainta  for  simulated  blindntse,  72ft,  7S1 
ThahmiuaioptiL-us  laee  Optic  thaUmiua) 
Theobalira  hr»ks  for  tenotomy.   189 
Ttiifd  nerve,  decuasatioti  of  tibres  of 
nuclei  of,  IM 
nucLm  of,  64,  L5S  et  seq, 
Thrombosiu  of  csveruoug  siuus,    730, 
733.  7^3.  7*4 
of  orbital  veina.  730.  739,  738 
of  retinal  vt^selB,  000  et  scq. 
Thymol.  233 
Tobacco  amblyopia,  S8,  435,   678.  ^3 

et  neq. 
Toric  leiiaea.  C9 
Tortuous  acleral  Tessels  in  glaucoma. 

549,  551,  SHfi 
Trachoma,  337  et  seq, 

at-tiial  cautery  in,  333.   350.   354, 

356 
acute.  340 

cautliotvBis  in,  354.  357 
C^nthoiilasty  in,  356,  367 
canthdlomy  in,  S54 
chronic,  340,  »4S 
Ooccits,  340,  344 
conditionB  favorimg,  888  et  6eq, 
coDta^itMisnesa  of.  S^O 
corneal  irregularity'  after,  3S7 
curetting  uf  cornea  in,  354 
durntiou  of,  343 
excision  in,  350 
expreeaion  in,  348  ^t  aeq. 
follicular.  3-JO.  341.  :Uh 
forceps,  author's,  34H.  349 
Knapp's  roller,  350 
Prince's  ring,  350 
geographical  limitations  of,    338, 

33!) 
grattii^e  in,  352  et  seq. 
hygienic  conditions  in.  350,  351 
Iiypertrophic.  343 
inoculation  with  blenorrhoeal  pus 

in.  354 
isolated  deposits  of.  342 
ie<iuirity  in,  354,  355 
lymphoid  infiltration  in.  343 
micro-organisms  in,  339,  340,  344, 

:r.i 

mixed,  343.  351 

papillary.  340.  348 

I\itlioii)jj;ical  anatomy  of.  344  et  seq. 

I)eritomy  iu,  354 

jirophylaxis,  347 

ptosis  in,  343 

racial  siiseeiitibilitv  to,  339 

8e(Hiel;e  of.  340,  343,  344,  357 

strong  bichloride  solutions  in,  351 

ft  SCf/. 

subdivisions  of.  337.  338.  340 

treiitincnt  of,  347  et  seq. 

vi'getabic  fungus  in.  344,  345 
Tractus  opticus  (see  Optic  tract) 
Transverse  axis.  1 
Tremidous  iriH.  43S 
Trephining  ^n  i'nmc^^Ttie»s  422 


Trial  cases,  54 

rarietiee  of,  57 

framf«,  58 

glaswa.  38 
Trichiasis,  361,  533 

altkir  trachoma,  35T 

partial.  269,  Stf4 

treatment  of,  if63  et  aeq. 
Trichinosis.  &0 

Trigpuiimis,  motor  root  of,  14ft 
Trochlearis  nucleus.  153.  i54 
Tuber  cintri'uni,  146,  64U  U%  Ui 
Tubercle  of  choroid.  678.  568 

of  cornea.  423 

of  iris.  443,  4^3 
Tubercular  dieefluse  of  conjuDCtiTa.  S5Z, 

358 
Tuberculoais,  445.  58».   715.  'TIS 
Tuwor  of  brain  (f«<«?  Brain  tumor) 

of  cerebeltura.  671,  675.  TO© 

of  choroid,  ^i}  et  s>eq. 
diagnosis  of.  6dt 
progDosieiu.  5{t3 
treatment  of,  5t^l 

of  iria,  451  et  seqr. 

of  optic  ueTTo,  734,  736  et  »eg. 
of  orbit.  671.  733  et  seq. 
proguoBitJ.  in.  743 
recurrence  of,  743 
BymptomB  of,  737 
treatment  of.  738  et  «eq, 
vascular,   73S,    730,    TiS,  74t, 
746 
Turkish  bath,  242 

in  muscular  asthenopia.  219 
Tj-losis,  253,  261 
Tyrrell's  hook  in  iridectomy,  412 

Ulcers  of  cornea,  405  et  seq. 
Ulcus  cornese  serjiens,  377,  395,  397  (( 
seq. 

rodens.  377,  406 
Unstrii>ed  fibres  of  MuUer.  251 
Ura-mic  blindness.  616 
Uterine  disease,  84,  127.  209,  672.  677. 

683.  689 
Uvea,  6,  424,  430,  431,  573 
Uveitis  anterior,  407e/.sc5.,  442,  466 

maligna.  531 

serosa,  442,  531.  533,  534,  575 

Valve  of  Vieussens,  146 
Varicella.  315 
Variola.  315,  445 

lesions  of  eye  in,  365 
Vascular  growths  in  iris.  452 
Velum  medullare  anticuni.  146 
Venae  vorticosa?.  573 
Venous  pulsation.  598 

in  glaucoma,  549,  554 
Ventricle,  third,  145,  146 
Verbal  deafness,  656 
Vernal  catarrh  of  conjunctiva,  369,  383, 

409 
Vertic*!  axis,  1 

meridiem,  1 
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Vertical  muBCular  insii£Sciency,  216, 

223.  229 
YesBels  of  globe,  6 
Yision,  averaee,  21,  22 

effect  of  iUumination  on,  28,  24 
sudden  obscurity  of,  in  glaucoma, 
551 
Visual  acuity,  21.  24,  37.  70 

improved  by  glasses,  90 
normal,  21 
peripheral,  26 
apparatus,  scheme  of  central,  646 
area.  647,  649 

diagrams  showing,  648 
centres,  647.  653.  654 

primary.  645 
field  (see  Field  of  vision) 
image,  suppression  of,  187.  184 
line.  14.  178 
memories,  649,  654,  714 
path,  anatomy  of  (see  Hemiano- 

pia) 
purple,  32  et  seq. ,  595 
radiations,  644,  645,  646,  647,  716 
rose.  32 
Vitreous.  2,  512 

artificial,  418,  769 
blood-vessels  in,  514 
body  (see  Vitreous) 
cholesterin  in,  518 
connective  tissue  in,  513 
oysticercus  in.  514,  518 
degeneration  of.  in  myopia,  101 
detachment  of.  618 
fluid.  513 

in  choroiditis.  678,  581 
foreign  bodies  in,  514,  618,  523  et 

seq. 
hemorrhage  into,  513,  517.  520 
humor  (see  Vitreous) 
inflammation  of  (see  Hyalitis) 


Vitreous,  membranes  in,  514,  617,  520, 
581 
opacities,  S13,  514,  SIS,  516 

in  choroiditis,  581 
prolapse  of,  515,  522 
pus  in,  513,  614,  517 

Warts,  260 

Watch-glass  in  purulent  conjunctivi- 
tis, 832 
Wecker's  scissors,  450,  493 

in  secondary  cataract   opera- 
tions, 510 
Wernicke's   pupillary  symptom.    708, 

700.  713,  714 
Wharton  Jones'  sliding  flap,  268,  270 
White  precipitate  ointment,  266 
Whooping  cough,  883,  60O 
Word  blindness.  657 

deafness,  666 
Wounds  and  injuries  of  orbit,  759  et 
seg. 
of  globe,  519  et  seq. 

complicated,  523  et  seq. 
of  optic  nerve.  760,  761 

Xu>rrHBLASHA,  256,  257 
Zeroma.  356 
Xerophthalmus,  361 
Xerosis.  342.  844,  360  ei  seq. 
idiopathic,  361 

Yellow  ointment  in  blepharitis,  262, 
253 
oxide  of  mercury,  284 
spot,  S 

vascularity  of,  48 

Zona  ophthalmique,  257 

Zonula  of  Zinn,  6,  6.  43,  462,  472 
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814  DESCRIPTION  OF  CHR0MO-LITH0QRAFH8. 

Fio.  &, — Papillitis  with  both  serous  and  plastic  infiltration  of  the  nerve, 
SweJlitig  very  marked,  edge  blurred  aud  diameter  inerea^sed;  arteri^g  vbfj 
tortuous,  marked  l>y  infiltration;  veins  swDlIen,  very  dark.  Legion  confined 
chiefly  ta  nerve,  soiuetiiiie*!  called  "choked  disc.""'  Condition  found  in  eere- 
bml  tumor, 

Fig.  9.-=PaFrUlitifl  with  more  intenae  plastic  infiltration  than  in  Fig-.  S, 
attended  by  hemorrhages  In  botU  nerve  and  retliuu  Strintioa  of  ncrvB 
atronj^ly  pranoiiuced. 

Fi0.  10. — White  atrophy  of  optic  nerve  foUowiag  TueniDgritia.  LiebreicK 
Female^  10.  Nerve  whit<?,  opaque,  border  sharply  defined  and  esrliibttlng  & 
digtiuct  HckTaJ  ring,  isUallow  excavation.  Arti«»rles  inoAU;  veins  broad,  not 
tortuous,  bordered  for  short  distanice  from  disc  with  eouneetive  tissue- 

FiQ.  ll.^&ray  atrophy  of  optic  nerve  following  tabes  dorsalia.  Liobpeicb. 
Man,  40.  Absolut*  blindness.  Nerve  yrrftyiah.  slightly  exeavat^i,  bonier 
sharply  deliiied,  tiwsue  opaque,  laminAcribrosa  distinct;  arteries Hninll ;  veins 
broad.  (Atropiiy  of  nerve  with  npii litl -cord  leaign  diwa  not  in%'armbly  present 
the  gray  color  of  this  picture.) 

Fig.  12.— Atrophy  of  opti<i  nerve  and  retina.  Jaegrer,  PL  Ix.,  fip.  48.  Fe- 
male,  4i^.  Became  blind  after  guuce^sive  ehjldbirthB,  e-ach  attended  by  iteverat 
hemorrliaj^a.  For  gii  years  had  the  usual  appe*irauees  of  simple  white  atro- 
|iliy  (see  Fig^.  10),  but  after  an  illness,  which  seents  to  have  lieen  menin^'tis, 
further  deg«ner»tion  took  pljww  in  the  optie  nerves,  jfiving^  rise  to  its  peculiar 
hue  of  gray  yellow-green,  with.  deuHe  opiacity  aud  slight  excavation.  Vessels 
much  attenuated. 

Fia.  13.— Colloid  depoflltfi  upon  optic  nerve  and  on  the  adjaoeat  retina. 
LawBcm,  Trans.  Oph.  Sew.  Pnited  Kinscdom,  vol.  iii.,  PL  viii..  fl^.  l.  Msn,  23^. 
Had  syphilitic  choroido-retinitis  with  pig^ient  patches  at  periphery;  retina 
hazy,  lloatiiit,'  bodies  in  vitreous.  Tiie  masses  consist  of  wliit-e,  translucent, 
beailed-likt'  bodies  heaped  tog:ether  to  the  heip:ht  of  2.5  D.  On  the  nerva 
they  are  less  individualized  and  of  duller  hue.  Spangles  of  chole.'iterin  ot^cnr 
on  the  siirfat'c.  There  has  been  neuritis.  (See  p.  5(53,  where  a  similar  dejwsit 
is  roferrfil  to  after  iieuro-retinitis.) 

Fi*;.  14. — Colloid  dcpo.'^its  in  region  of  macula.  Nettlesliip,  Trans.  Oph. 
Soe.  Unite.1  Kint,'doin,  vol.  iv.,  PI.  ii.,  fif;^.  3.  Female,  41.  V-|S  Hni.  olX 
Hail  no  iM)\vcr  of  accommodation,  spots  grayish  yellow,  some  better  defined 
than  other.';,  none  sharply  cut.  "  The  most  define<l  ones  are  surrounded  by  a 
shaded  -^r.xy  rin^.  such  as  nii^dit  be  produced  by  a  slightly  prominent  nodule."' 
Tliis  statement  desi-ribes  the  true  growth  and  character  of  these  formations. 
Compare  Fi;,'.  l'.»4,  p.  o^O. 

Flu.  I").— Tiiben'les  of  choroid  and  neuritis  optica.  Male.  Tran.s.  Oph. 
8f>c.  United  Kiii^'doiii.  vol,  iv..  p.  lliO.  Girl,  10.  Acute  miliary  tuberculosis, 
and  don!>U'  oi)tic  neuritis,  i'ourse  of  dLsease  very  rapid,  viz.,  14  days  from 
apparent  bej.'-innini;  of  illness.  Some  8  to  10  nodules  present,  yellowish-white 
at  centre,  slnniin;^  iiit*i  color  of  normal  choroid,  in  which  tliey  were  imbe<l- 
(led;  three  of  them  beneath  retinal  vessels.  At  autopsy  abundant  tubercle;* 
in  lunj,'s,  kidneys,  liver,  and  spleen,  and  scattered  in  the  vessels  in  the  Sylvian 
fissure.  Attempt  to  discover  bacilli  in  the  choroidal  tubercles  did  not  suc- 
ceed, while  jriant  cells  and  piitches  of  retrograde  tubercle  were  easily  de- 
tected. The  eye  lesions  resemble  closely  the  early  stage  of  choroiditis  dis- 
seminata, and  are  to  be  certainly  distinguished  only  by  the  general  symptoms 
of  the  case. 
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DESCBIPTIQK  OF  CBROMO-LtTBO&RAPHi^, 


Pigs.  SO,  Si.  32,  34.  35.  from  Dr.  G,  Llndslay  Jobneoo,  Anhivftlr  Ophi 
XXI.,  p.  1,  l«ws,  represent  vaiinus  appearfiBces  fouud  bX  the  macula  IqC 
noriual  eyes.  Piiar.  20  is  the  usual  picture— not  latending  to  lueaii  th&l 
fine  radiating  red  streaks  aronud  the  fovea  are  blood -ressels,  but  the 
C'Olora.tion  often  preseat.  Fig>  ^1  preseat&  an  anrtuiar  halo  of  reQectioa 
must  peWeetly  by  tbe  iaverteil  iuia^e.  but  alsu  visible  in  the  np: 
methocl.  It  Qiekers  and  changeH  its  breadth  as  the  light  falls  in  dl^i 
directions.  The  yellowish  dots  grouped  iu  and  around  the  fuvea  are  i 
eouimon,  do  not  affect  vision,  and  are  probably  colloid.  Fig.  2S  lb  an 
tration  of  an  extreme  degree  of  surface  reflection  from  a  large  region 
the  macula.  Such  a  picture  iet  found  in  dark  eyes  and  in  young  sub; 
The  evaneecetit  glittering  quahty  of  the  appearance  cannot  be  perl 
rendered,  but  is  fairly  suggested.  Again  tbe  same  yellow  dot*  appear  a 
fovea,  which  is  deep  red  mther  than  yellow.  Notei  the  shading  aloa 
retinal  arteries  &s  evidence  of  th«  unusual  amount  of  connective  tl 
Pig.  34  is  meant  to  §how  an  elongated  reflei  proceeding  from  thp  fovea, 
which  will  change  both  length  and  direction  as  the  point  of  view  v, 
Pig.  35  coneidprably  reaeuibles  Fig.  31,  but  is  far  let*  frequent,  Th«*  rf 
to  be  interpreted  in  both  figures  as  being  a  reflex  from  an  annular  elev. 
of  the  retina.  The  crescent  at  tbe  fovea  ifl  not  an  uneommon  type  of  i 
(See  p.  47.) 

Fiff,  28  — ^N euro- retinitis  from  thromboeis. — Noyes,  The  picture 
drawn  about  a  week  after  the  onset  of  &udden  bliudnesg,  The  nei 
ftwollen,  infiltrated,  marked  by  a  hemorrhage,  tbe  arteries  slender,  tho 
turbid.  Esudation,  whifh  at  the  outset  covered  luoet  of  tbe  central  pi 
the  fundus,  appears  now  in  ma6t^»  l>etween  the  nerve  and  the  luacula 
follow^  as  well  as  oonc«ala  tbe  veBRels.  It  also  extends  on  the  nasal  sj 
fiiiiall  imtcliL^siind  in  a  genend  infiltration.  The  fovea  is  cherry  red. 
distinction  fruiu  eiiiboliHUi  ih  In  tbe  continuance  of  a  feeble  circulaTu 
stead  of  Uh  entire  put^penHioii,  in  the  a  bee  net?  of  the  white  inilliratfoi 
nniTiding  the  ffpven  on  nil  siiles.  and  in  the  papillitis  and  lietnorrl; 
fVuTntl  i-isi(in  \Vi\^  nt  nrnt  alninet  abolit^bed.  When  tliL>  dr;nvint,'  was 
V  —  liri:;era  <at  :i  feet.  Visual  field  at  the  flri^t  barely  included  the  ni 
and  ciiniprifuiHi  a  narrow  ellipse  n^nehinp  out  on  the  ten!iH>rftI  side  to  s 
40  .    Tliis  iiicrear^ed  about  10    in  all  directions  after  thy  lapse  of  a  week 

Fni,  2fi,— Vacciidfl  of  the  eyelids,  jrirl  five  years  oldt  In  the  fifth  day  i 
eye  idTi'itinn  nrid  ti?n  rlays  after  vaeeination  on  1h<,i  arm.  In  a  weel 
('rii^t>:  linii  f.dleu.  The  nleer.ition  Iiealfd,  the  lid  normal.  At  no  tiim 
llie  eornea  iniplfciitpd.  uml  the  eonjnni^tiva  l>ut  Kli^h!ly_  The  sore  oi 
arm  waw  wtv  larue  ami  pbleijniononsi. — Noyes.  (See  Ziuimeruiann,  A 
/fir  OiihthulmQlmjii.  XXI.,  p.  215.  181)0.) 


